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Background: Health care experts are predicting major shortages of caregivers as
a result of aging demographics and anticipated retirements of health workers. Numerous
approaches are being used to increase the supply of health care workers, but little, if any,
literature demonstrates the role of secondary Career and Technical Education (CTE)
programs in helping meet the anticipated demand.
Methods: Data from secondary educational health career programs were
obtained from students completing five area programs (Allied Health, Health
Occupations, Emergency Medical Technology, Dental Assisting, and Pharmacy
Technician). Data analysis was performed on student demographics (chi-square),
academic performance on standardized exams (ANOVA), and graduate follow-up
survey results. Differences between programs and program characteristics were
examined.
Results: Statistically significant differences were noted in Allied Health
students' Michigan Education Assessment Program (MEAP) exams for English
Language Arts (F= 3.923,p = 0.027), Reading (F= 4.455,p = 0.017), Science (F =
5.093, p = 0.01), and Sociology (F= 3.756, p = 0.031) in comparison to other groups.

No statistically significant differences were noted for gender, ethnicity, choice of
college, pursuit of career, or employment.
Conclusions: Students enrolled in the Allied Health program performed better in
English Language Arts, Reading, Science, and Sociology in comparison to other groups.
Large percentage differences in gender, ethnicity, choice of colleges, and career pursuit
are noted in the various sample cohorts without statistical significance being
demonstrated in these areas.
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CHAPTER I
INTRODUCTION
Health care employers face a tremendous challenge in terms of the actual and
anticipated vacancy rates of caregivers. Some authors describe the situation as a health
care "CEOs' and Trustees' worst nightmare" (Glabman, 2001, p. 8). The U.S.
Department of Health and Human Services (2002) has projected the shortage of nurses to
increase from the current level of 6% to 29% by 2020. The American Hospital
Association (2002) has predicted a shortage of 1 million nurses by 2010 and a shortage of
75,000 radiological technologists. Numerous other authors (Lamberth & Comello, 2005;
Pelfrey & Theisen, 1989; Relf, 1995; Smart & Kotzer, 2003; Stern, 2001) all described
the current and projected shortfalls in various health employment categories throughout
the county. This shortage is already having a negative impact on the health care delivery
system. Ninety percent of long-term care facilities report lacking the staff needed to
provide even the most basic of care (Centers for Medicare & Medicaid Services, 2002)
and some home care agencies are no longer accepting additional clients due to inadequate
staffing ("Home Care Nursing Shortage Must Be Reversed," 2001). A recent study
presented by Hale (2006) described that Michigan's largest private sector employment is
related to the health care industry and over one half of Michigan's health care
employment occurs in Southeastern Michigan. In their study, they described that almost
30% of the workforce is currently at age 50 or higher, and 9,000 current employees are
1
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eligible for retirement. In addition, projected needs for radiological technicians, lab
technicians, pharmacists, physical therapists, respiratory therapists, and nurses are
expected to outstrip supply by 2012. Such shortages are likely to have a significant impact
on Michigan's economy.
A regional study conducted by Pipal Research Corporation (2006) outlined
projections for 30 different health career occupations broken down by Michigan's
geographic districts. In this study, they predicted 21 occupations as having future
shortfalls in supply. These included, in ascending order of projected shortages, radiation
therapists, nuclear medicine technologists, respiratory therapists, dental hygienists,
diagnostic medical sonographers, occupational therapists, cardiovascular technicians,
laboratory technicians, radiological technologists/technicians, emergency medical
technicians/paramedics, pharmacists, physical therapists, medical assistants, laboratory
technologists, health information technologies, pharmacy technicians, licensed practical
nurses, dental assistants, and registered nurses. As a result of both the expected increase
in health care delivery and the shrinking supply, health care employment opportunities are
currently in high demand and are expected to remain that way for quite some time.
In particular, the demand seems to be focused more toward the acute care
environment. O'Neil (2005) described that as baby boomers enter the Medicare system in
2011, there will be increased demands placed on the health care system. With disability
rates predicting to fall for the over-65 population, chronic disease continues to increase
and thus the projected hospitalization needs are expected to rise. In addition, there are
reduced programs available for training potential workers. O'Neil describes a reduction in
the numbers of health care training programs since 1985. He stated that "although some
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recent attention has been paid to rebuilding both the demand and capacity for nursing
education, allied health is declining at an alarming rate" (p. 34). Although no reasons are
identified as to the cause of this shrinking pool of educational programs, one could
speculate that increased educational delivery costs are involved. O'Neil also stated the
number of clinical laboratory programs has decreased 60%, nuclear medicine training
programs have decreased 30%, radiography programs have decreased 21%, and
respiratory therapy programs have decreased 67%.
In this same work, a national survey of 2,600 chief executive officers and
managers in the health care system projected a significant impact as a result of this
shortage. When asked about the implications, 19% of respondents described that it was
"very likely" that some services within the health care system would cease by 2011 as a
result of the workforce shortage. Another 48% described the possibility as being
"somewhat likely." Some metropolitan areas are already experiencing this impact. Johns
Hopkins Hospital in Baltimore and Cleveland University Hospital have delayed the
opening of new patient care units or refused new emergency room admissions as a result
of staffing shortages (Glabman, 2001). The concurrent issues of an aging workforce
leaving the job market, decreased availability of training programs, and projected
increases in the retirement population consuming health care services will create some
unique challenges that the health care system has never experienced. The need for skilled
employees will exceed availability and the potential for decreased services is ominous.
As a result of this extremely competitive market, health care employers are
looking at multiple ways to recruit and retain employees to their institutions. Solutions to
these projected shortfalls have been focused on gaining new employees and maintaining
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those are that are in the employment pool. Efforts that focus on recruitment have included
incentive systems such as educational loans for those employees who are interested in
advancing into high demand occupations. Teschke (1989) described that health care
institutions have learned that investing in people within the community creates lower
employee turnover. Other common incentives described the offering of child care for
employees (Pelfrey & Theisen, 1989), and even $7,500 down payments for homes in
exchange for 5 years of service (Tieman, 2002). According to Nemes (1990), 10% of
large urban health centers are providing housing for health care employees. Signing
bonuses are common place, yet controversial, as a way of drawing new health care
professionals into an institution. Dollar amounts have risen to $5,000 (Glabman, 2001)
and additional bonuses of $10,000 per year for individuals willing to work night shifts are
cited ("Nurses' Bonus Program Draws Staff to Hospitals," 1990). Glabman also described
that "nurse executives do not believe bonuses inspire loyalty" (p. 14).
At the same time, other efforts have been aimed at keeping those individuals
within the institution. Employee turnover is found to be near 20% within the typical
business environment with a 2-year follow-up being slightly higher (Bansak & Raphael,
2006). This seems to be consistent with the health care community with some variations
noted in the literature. In the health care environment, Holtom and O'Neil (2004) defined
turnover averaging near 20% for nursing. This contrasts sharply to laboratory workers
departing at a rate of 5% per year (Beck & Doig, 2005). According to Glabman (2001),
the overall national range of health care turnover is between 14 and 18%. Wyatt Watson
(2006) identified employee turnover in health care institutions in Southeastern Michigan
as being near 30% for first-year employees. Furthermore, they stated that almost 70% of
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those leaving are departing the state. As stated in Collins (2001), "Every minute devoted
to putting the proper person in the proper slot is worth weeks of time later" (p. 57).
Lamberth and Comello (2005) describe that "constant hiring, orientation, and training of
new employees is inefficient and expensive" (p. 35). Losing employees is costly and
replacing an employee can equate to one third of the employee's yearly wage. Galbreath
(2000) reported that this cost can increase to one half of the salary or even several
hundred percent for highly technical or management related positions. Kinard and Little
(1999) stated that the cost of replacing an employee is $10,000. As such, many financial
and non-financial incentives are being implemented in an effort to retain health care
practitioners (Dutschke, 2002). Ideas include comprehensive benefit packages and annual
bonus programs. Bolster, Shubert, and Hawthorne (2002) stated, "You can't buy your
way out of a workforce shortage, but some hospitals are trying" (p. 36). Raises for
nursing, described as a critical shortage in some health care organizations, have reached
8.1% within the last several years (Bolster et al., 2002).
A unique approach, often found lacking in the competitive health care
environment, is collaboration on educational program offerings in an attempt to meet
increasing demands (Weindorfer & Larkin, 2005). In their work, they described two rival
health care institutions in the Midwest working together to develop a training program to
collaboratively meet their employment needs in surgical technology. In this approach, two
health care centers agreed to share resources and provide training to 26 employees, 13
from each site, over a 9-month period. Upon conclusion, 21 new surgical technologists
were available for hire. This concept of partnering with educational institutions (Blasch,
2002) is described as a "rarely reviewed" approach (p. 16) for employee advancement.
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Today's public educational systems have attempted to generate occupational
opportunities for their students. These programs are not without challenges. Can school
systems really afford to participate in school to work transition programs? Are dwindling
resources providing an employment return to the community? Can a community college
demonstrate that its investment of time, energy, and financial resources actually benefit
its tax district? Do school-to-work programs in health careers actually accomplish their
purpose? These are just a few of the questions facing career and technical education
(CTE) programs offered within the community college.
There is a wide array of secondary education programs designed to promote the
transition of high school students into postsecondary education. The "credit based
transition programs" as described by Bailey and Karp (2003, p. 7) consist of a multitude
of variations including the advanced placement coursework, stand alone programs, and
more complex curricular programs such as the International Baccalaureate program. Dual
enrollment programs, in which students complete college courses while still in high
school, are also included under this definitional category. The Middle College High
School program, originally designed to support at-risk students, is now evolving toward
career preparation. In 2006, the Michigan Department of Education Superintendent of
Public Instruction announced that $2 million in grant money for planning and offering
health career middle colleges was available. Two community colleges within the
southeastern corner of the state have received grants to facilitate this effort. This model is
blending into career and technical education.
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Gaining even more focus toward particular careers, tech prep programs are
additional examples of these collaborative arrangements. Tech prep programs,
specifically those in health careers, are the focus of this research proposal.
Tech prep programs are vocational programs authorized under the Carl D. Perkins
Vocational and Technical Education Act. As described by Brunstein (2006), a tech prep
program contains the following components. They are defined as a program of study that
combines at a minimum 2 years of secondary education (as determined by state
law) with a minimum of 2 years of postsecondary education in a non-duplicative,
sequential course of study, integrates academic, and vocational and technical,
instruction and utilizes work-based and worksite learning where appropriate and
available, (p. 15)
Included within these occupational programs are business programs, technical studies
such as industrial trades, service programs such as law enforcement, and health careers.
Local examples of credit-based tech prep transition offerings are those entitled the
Education for Employment (EFE) programs. They are operated by the Kalamazoo
Regional Educational Service Agency (KRESA) and are in partnership with area school
districts, colleges, universities, health care organizations, and local businesses.
Kalamazoo Valley Community College (KVCC) is a long-standing historical partner with
over 15 years of offering courses, providing dual enrollment, articulation agreements, and
direct credit opportunities for local high school students. Some of these approaches have
recently drawn criticism and have resulted in KVCC changing the operational approaches
away from the simpler, less costly direct credit methods to a more complicated and
questionably less effective articulation agreements. Although these changes remove some
of the community criticism, it may in fact provide a disservice to students who are
attempting to enter colleges other than KVCC. Under the pre-existing direct credit
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mechanisms, many colleges accepted the transfer credit these programs provided. In the
current articulation process, only those students who attend KVCC receive any real
college credit benefit. Coupled with these issues involved in transition-based programs is
the question of to what extent the tech prep occupational programs are actually increasing
the likelihood of whether a student enters an occupational track as a result of
participation.
The Health and Public Service division at KVCC is involved with five separate
programs as it applies to school to work tech prep programs. Two programs use a model
that exposes high school students to a wide range of health occupations. These programs
are Allied Health and Health Occupations. The program is offered through an area
hospital and allows students to earn articulated credit. The Allied Health Program is
divided into 2 years, with Allied Health I accepting two sections of 24 students each. This
program is open to both high school junior and seniors. The second year of this program,
Allied Health n, is open to only 24 senior students. The students are selected for this
program via a competitive process.
The second program also provides students with a wide range of occupational
exposure, yet it differs from the Allied Health in that it is without a competitive selection
process as seen in the second year of the program. This program, Health Occupations,
also provides articulated credit into college-based health career programs at KVCC.
Health Occupations is open to both seniors and juniors and is the largest of the programs,
with 72 participants. These consist of three sections, each capped at enrollment of 24. The
last major grouping focuses on specific occupations. Included within this model are
programs for emergency medical technology, pharmacy technician, and dental assisting.
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Emergency medical technology offers articulated college credit, and work is currently
underway in dental assisting to accomplish that same goal. At this time, the pharmacy
technician program is not articulated with Kalamazoo Valley Community College. These
programs are not competitive for entrance.
Admission to each of the programs, with the exception of Allied Health n, is left
to the individual school systems. No uniform application criteria have been established.
Seats are awarded based upon a percentage allocation. Total enrollment in the district is
determined and a contributing percentage is established for each school system. This
percentage of enrollment is then distributed amongst each program. In cases where
enrollment allocation consists of less than one seat, adjustments are made so that at least
one seat is established for any participating high school. In cases where seats are not used,
a lottery system is used to redistribute open seats. Counselors in essence make the
decisions as to who should enroll in which program. This is done based on student
interests and capabilities.
Each of the health career programs has established, either through reputation or
published criteria, the desired characteristics of students. Approaches used by the
counselors vary. One approach is that of an exclusionary lottery. In this approach,
students who have expressed an interest are removed from the candidate pool if
counselors from that school feel they do not meet the criteria or if they believe that the
student would not be a good representative of the school system. Examples involved in
the removal may be low grade point, behavioral issues, or attendance problems. Once the
narrowed pool of applicants is determined, a random lottery is used. Other selection
processes involve the inclusion of the Educational Development Plan as a requirement to
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see if in fact that student has selected a health career pathway. As stated, each school has
the ability to select based upon their individually developed system.
Purpose
The purpose of this research project was to examine the concept of partnering
with high school based, school-to-work programming for health occupations and examine
the impact, if any, they had on developing a pool of potential candidates for employment
within the health care industry.
Given that all of these programs are expensive in terms of actual dollars and the
time, energy, and related operational issues required to make them successful, counselors
need to be careful in selecting students. Costs for these programs are divided among
participating schools, and an unsuccessful student will still result in the school system
incurring cost. This would seem to be a motivating factor in maximizing the selection
process. Questions, however, remain unanswered as to whether there is a difference in
terms of student populations, student perceptions, and overall impact of various programs
as they apply to ongoing recruitment or continued education of students into a health
career. These were additional questions addressed via this proposal.
Research Questions
The purpose of this research was to examine the differences in student
characteristics enrolled in each of these programs and in the three models. The major
question being addressed was whether there were any significant differences in
employment or continued schooling for these program/model types. Specifically, the
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major research questions probed in this study were as follows: Were there any statistically
significant differences in the academic characteristics of students enrolled in each
program or program model? What were the career and ongoing educational aspirations of
the student groups enrolled in these programs? Was there a difference in the pursuit of
health employment or continuing education in a health career as a result of program
model? Finally, did one program type result in higher enrollment in postsecondary health
career programs? Did a discipline specific focus while in high school have a greater
impact on the pursuit of ongoing involvement in health career employment or academic
pursuit?
Given the aging population, retirement factors, and the projected needs of the
health care workforce, health career tech prep programs need to have a positive impact on
the pursuit of professional careers. The health care industry has focused extensively on
recruiting employees and retaining workers that are already within the system. Efforts
such as hiring bonuses, wage boosting efforts, housing allowances, career paths, and other
employee perks are being utilized. The educational community, however, has done little
to demonstrate evidence of the effectiveness of health career and technical education
program on professional collegiate pursuit of a health career. With limited educational
resources being an ongoing challenge at both the secondary and postsecondary levels,
creating curricular offerings that have impact on career pursuit is needed.

CHAPTER H
REVIEW OF THE LITERATURE
The United States Department of Education (Bailey & Karp, 2003) presented the
rationale for including credit-based transition programs as helping prepare students for
academic rigors of college, providing realistic information about the skills needed,
exposing more students to college opportunities, and improving student motivation.
Students in dual enrollment programs have demonstrated stronger academic
performance than their non-participating peers. This is described by multiple researchers.
Windham (1997) examined students who had completed courses while enrolled in Florida
high school programs. Upon transfer to the University of Florida, students were found to
have higher grade point averages than those students who did not participate in locally
offered transition programs. Hebert (2001) reaffirmed this in a study of students enrolled
in high school based college mathematics and discovered that those students earned
slightly higher grades in subsequent college-level mathematics courses than their
classmates who were taught those same entry courses by college faculty during the
students' college freshman year. Interestingly enough, this research was conducted in
response to criticism of high school faculty as not having the appropriate credentials for
university-level courses. Other studies by Chatman and Smith (1998), Morgan and
Ramist (1998), Washington State Board for Community and Technical Colleges (2001),
and Monroe Community College (2003) all documented enhanced academic performance
12
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of students that participated in secondary to postsecondary transition programs. Adelman
(1999) reported that the most influential predictor of completion of a bachelor's degree
was the intensity and quality of the educational experience, and one could certainly argue
that pursuing college-level course work during the senior year of high school could
enhance that rigor. Many high school seniors lose their enthusiasm for learning in their
final year. Their junior level academic performance measures are used for the college
admissions process and once receiving a letter of acceptance, students might be lulled
into a reduction of their academic focus. One can propose that moving into college-level
courses during that last year of high school may provide a much needed stimulus.
Matthews (2001) described recruitment as a beneficial result of colleges offering
dual enrollment options. He reported that high school students who had completed some
credits under this approach were more likely to attend the postsecondary institution
granting the credit. Enhanced retention is also reported. The American Association of
State Colleges and Universities (2002) stated that "an institution may retain a student to
degree completion simply because the student has already completed some of the work at
that institution" (p. 5). Progressively increasing college costs as reported by the College
Board (2001) create financial advantages to students and participating postsecondary
institutions as a result of dual enrollment options. Lower costs to families and reduction
in demand for college entry level courses are also suggested as advantages.
There is no literature, as far as this author could determine, that describes
quantitatively the impact on employment nor continued pursuit of a health occupation as
a result of these types of programs. Programmatically a qualitative study published by
Abraham (2002) describes several major themes in 75 students who participated in a high
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school science apprentice-like program. She reported that enrolled students expressed an
interest in pursuing a science-related career; students reported a positive change of their
view of science and scientists, and she reported that the social aspect of the experience
was profound. No data regarding post completion engagement of science was conducted.
Dual enrollment programs are not without controversy. Some college professors
argue that students completing dual enrollment coursework are unprepared for college
(Reisberg, 1998) and thus colleges should not allow coursework completed during
secondary education to be transferable. This belief seems to be based on assumptions of
age and levels of maturity. College admissions officers at some universities have stated
that they will not accept any course taken prior to graduation from high school. When
questioned as to why, the rationale becomes centered on the inability of a high school
student to understand content or perform at collegiate level prior to this point. In contrast,
advocates of dual enrollment programs suggest that colleges may be negating dual
enrollment as a way of garnering more resources. Johnstone and Del Genio (2001)
surveyed 451 postsecondary institutions and nearly one third responded that they were
suspicious of any college credit received while a student was enrolled in high school. A
wide variety of interpretations toward the value of dual enrollment from individual states
exist. In Michigan, former attorney general and current Governor Jennifer Granholm
ruled that each postsecondary institution had the authority to accept such programs (cited
in American Association of State Colleges and Universities, 2002) if they desired. As a
result, the University of Michigan and Michigan State University do not currently accept
any credit from high school transition-based programs. Other institutions in the state are
much more open to transferring credit from dual enrollment courses. In a more organized
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response, the South Dakota Board of Regents banned the practice of dual enrollment
altogether. Many other state-based universities accept these approaches.
Career and Technical Education Programs
Career and technical education (CTE) programs in secondary education have also
undergone turbulent times. Gray (2004) outlined the history of occupational education
over the last century. Secondary education was most notably intended for wealthy
families while more economically deprived families rarely participated in education
beyond the eighth grade. Creating dual tracks in academics and occupations were
intended to ameliorate this. This solution surfaced during a period of time in which
manufacturing industries were struggling to locate skilled workers as industrialism
progressively replaced farming in the early 1900s. Trade associations such as the National
Association of Manufacturers formed to support the needs of smaller developing
industries while larger corporations affiliated with what was considered to a more
prestigious National Civic Federation. Each group pursued their own educational agendas
to meet their employment needs.
One such approach was the Wisconsin plan. This plan was created by then
Chairman Herbert Miles, who not only served as the spokesperson of the newly formed
Wisconsin Board of Industrial Education, but he was actively associated with the
National Association of Manufacturers (Gray, 1989). This system created an independent
board that did not report to local school boards. The concern associated with this
approach was that of exploitation of young workers under the guise of education. A
survey conducted during that time period demonstrated that of the 17,000 student workers

16
participating, only 192 professed to receive any educational benefit. As such, noted
educator John Dewey (Gray, 1989) decried that the Wisconsin education plan as being
exploitative and a mechanism largely intended to develop laborers. Such responses
resulted in disillusionment from educators, labor groups, and manufacturing groups.
What value did vocational education bring, and should education be a single common
system intended for all?
Nearly a century later, this debate continues. Current efforts from the federal
government in the No Child Left Behind initiative and more recent debates emerging
from the Perkins reauthorization act signal that the controversy of whether occupational
programs have the academic strength and rigor of the more traditional college-bound
programs remains unresolved. Take, for example, the Michigan Merit curriculum. It was
introduced in 2006 and first impacts the graduation class of 2011 (Jacobson, 2006). This
program established a strong academic core for high school completion. Included within
these requirements are four credits of mathematics and English, three credits of science
and social studies, two credits of foreign language, one credit of physical education and
health, and one credit in visual, performing, or applied arts. Students are also required to
complete an online learning assignment. Little time is available to pursue CTE
coursework. This core of courses is considered to be among the strongest in country and
is focused on the university-bound student. This author has witnessed lower enrollment in
local CTE programs since implementation. Concerns as to the potential impact on high
school completion routinely fill the agendas of high school superintendents and
principals, and legislators are being drawn into the fray as attempts are being made
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question the focus and impact on students. Will these changes have the desired positive
impact on the educational process?
Although the literature does not have an overabundance of controlled studies
demonstrating the positive impact of CTE courses, three general benefits are described in
the literature: increased academic performance, increased persistence in both secondary
and postsecondary education, and increased earning potential. Some of these data
examined combined programs, stand alone programs, those incorporating articulated
course work/dual enrollment models, and those that contained a mixture of academic and
career and technical courses. These mixtures thereby confound the clarity of the specific
roles of each educational approach.
Increased academic performance is suggested as being demonstrated only
anecdotally, yet the following studies provide data showing enhanced performance. Gray
(2004) described CTE courses as being electives in most secondary systems, and yet
virtually all enrolled students complete at least one course in a vocationally related topic.
He further described that almost 25% of secondary enrolled students complete three or
more credits in a particular career area. He also postulates that, without evidence of
success, such programs are subject to economic scrutiny.
The literature also described that a comparison of academic performance of
students enrolled in a typical academic-based college-bound program to students enrolled
in CTE programs may not be a valid comparison. It should be noted that historically
students enrolled in CTE programs were more often students that were classified as "at
risk." They were reported as having lower eighth grade test scores, a lower
socioeconomic classification, a higher incidence of learning disabilities, and limited
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English proficiency (Stone, 2003). More recently, students participating in CTE programs
are enrolling in more rigorous courses, including both science and math. As demonstrated
in the 2004 National Assessment of Vocational Education report (Silverberg, Warner,
Fong, & Goodwin, 2004), academic course enrollment increased by almost 30% from
1982 to 1998. From 1990 to 2000, the number of CTE student enrollments in more
academically based courses such as English, math, science, and social studies increased
from 19% to nearly 51%. Data from Silverberg (2002) are also demonstrating that the
historical achievement gap between CTE students and those enrolled in general academic
course work is narrowing. In using 12th grade scores on the National Assessment of
Educational Progress exam, CTE students increased their reading scores by 8 points and
math by 11 points, contrasted against those without CTE course experience who
demonstrated an increase of 4 points in reading and no gain in mathematics. Elliot's
studies of CTE students (as cited in the National Association of State Directors of Career
Technical Education Consortium, 2003) included controls for risk factors, and results
have demonstrated academic performance levels at the same levels of the general student
population. Of particular interest to community college educators is a study completed by
Sinclair Community College (Krile & Parmer, 2002) in which they examined the
incoming academic attributes of college freshmen as a function of their high school
curriculum. They discovered that only 37% of tech prep students required enrollment in
remedial course work as defined by college readiness placement exams as compared
against 54% of the non-tech prep students requiring such enrollment.
Schools that have incorporated a comprehensive integration of CTE courses have
demonstrated a positive impact on student retention. An example of this approach is the
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Southern Regional Education Board (2004) Research Brief that outlined the inclusion of a
rigorous academic core and high quality CTE courses. They also implemented
mechanisms to instill a high degree of involvement with faculty, mentoring, and using the
senior year of high school to prepare students for college. The basic framework for this
model was the High Schools That Work program, and key principles from that design
were incorporated into the curriculum. In their study, they divided schools into cohorts
depending upon the degree of implementation and examined academic achievement.
They demonstrated that schools that were high implementation centers yielded higher
achievement scores in reading, mathematics, and science than schools that did not utilize
this approach. They also found that African Americans were 20% more likely to meet the
reading goals and 23% more likely to meet the standardized mathematics goals than their
counterparts in schools with low implementation practices. White students also
demonstrated goal attainment in both reading and math at rates that were higher than
those white students in low implementation schools. Respectively, they yielded
completion rates that were 15% and 13% higher. African American students were 12%
more likely to meet their science scores than those in low implementation schools, and
smaller percentages of African American students were beneath basic reading and math
scores than white students at schools with lower implementation levels. In short, these
approaches appear to have worked well in increasing academic performance and have the
potential of increasing success.
As a result of increasingly mixed curriculums, the term dual concentrator is being
used to describe those students combining both academic course and CTE courses (Plank,
2001). This combined curriculum approach has shown to both improve academic
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performance and decrease attrition. In an attempt to examine the optimal balance between
these two instructional approaches, the National Center for Career and Technical
Education has engaged in two studies. The first study (Plank, 2001) examined
standardized testing scores by students and divided students into four cohorts. These
included students who concentrated on academic coursework only, career coursework
only, both career and academic coursework, and those that were unable to earn adequate
credits in any area. Students enrolling in the academic curriculum scored highest,
followed by those with a dual concentrator emphasis. Of particular importance in this
study was that the high school dropout rate was lowest among those students who
enrolled in both academic and occupational course work at a mixed ratio of 3 Carnegie
units of CTE to 4 Carnegie units of academic coursework. As the ratio grew either
smaller (fewer CTE courses in comparison to academic courses) or larger (more CTE
course in comparison to academic courses), the likelihood of not completing high school
increased.
The second study (Plank, DeLuca, & Estacion, 2005) examined the data from the
National Longitudinal Survey of Youth 1997 to explore the likelihood of dropping out.
They discovered that with students who were less than 15 years of age, a CTE to
academic course ratio of 1:2 was beneficial. They also discovered that if a student were
older than 15 at the time of high school entry, factors relating to social stigma of being
"behind" played a more important role than course taking in predictability of success.
Ewell, Jones, and Kelley (2003) described that only 67 of 100 students in the
ninth grade will graduate high school within 4 years. They further stated that, of the 67,
only 38 will enter postsecondary education and of that number only 18 will complete
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either their associate's degree or bachelor's degree within 3 years or 6 years, respectively.
Students participating in the Bill and Melinda Gates Foundation study entitled the Silent
Epidemic: Perspectives of High School Dropouts (Bridgeland, Dilulio, & Morison, 2006)
identified class as not being interesting (47%) as one of the reasons for dropping out of
high school. Other reasons included not being inspired (69%), employment needs (32%),
becoming a parent (26%), and caring for a family member (22%). Given the contextual
nature of CTE, it would seem beneficial to demonstrate the positive benefits of this
instructional approach on student persistence.
A comprehensive, 4-year, longitudinal study completed by the University of
Illinois at Urbana-Champaign by Bragg, Loeb, Gong, Deng, Yoo, and Hill (2002)
compared tech prep students to non-tech prep students in eight consortia. This study
examined both postsecondary persistence and academic achievement. Included in the
study were East Central, Illinois; Hillsborough County, Florida; Victoria, Texas; Dayton,
Ohio; Mt. Hood, Oregon; Guilford County, North Carolina; San Mateo County,
California; and an eighth community requiring anonymity as a result of a request from the
area institutional review board. In all, 4,600 students were included in the study with
roughly equal numbers of tech prep and non-tech prep students being used for
comparisons. Several interesting comparisons were noted. Males participated in larger
numbers in the tech prep programs, a fact attributed by the large number of male-oriented
occupations being included. The tech prep students also demonstrated higher levels of atrisk behavior, including first-generation college enrollment, part-time enrollment, and
working part- to full-time while attending school. Students enrolled in the tech prep
programs also demonstrated fewer enrollments in mathematics and science courses
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compared to those students not enrolled in the tech prep curriculums. Approximately 80%
of the tech prep students in six of the consortia went on to college, with a slight
preference for 2-year colleges being demonstrated. This differs from a study conducted by
Ko (2005) in which 53% of vocational education students selected 4-year institutions
compared to 47% attending community colleges. Depending upon the consortia studied
by Bragg, 40% to 80% were determined to be "college ready." This was comparable to
those students not enrolled in tech prep programs. Mathematics was most often identified
as the area of concern. Clearly there are regional differences in educational systems and
studies are needed to reflect local impact.
In addition to the comparison of secondary students to CTE students in terms of
academic performance issues, the literature reports the benefits of CTE in terms of
persistence within high school and college. It is proposed that the contextual real world
implications of CTE could potentially make learning meaningful. As described earlier in
this chapter, data demonstrated that a blend of both academic and CTE courses increased
the likelihood of high school diploma completion. A mixture of both CTE courses and
academics decreased the attrition rates in low-performing students (Plank, 2001). Studies
cited by Gray (2004) demonstrated that the rate of college pursuit among CTE
concentrators is approaching those students who complete a high school based academic
transfer program. Almost 60%) of concentrators attend college within 1 year of high
school completion, compared to 72% of those identified as college preparatory.
In a study conducted by Lynch and Hill (2008), they examined the role of dual
enrollment in CTE as it applied toward pursuit and performance in postsecondary
education. Their focus was on students enrolled in technical colleges within the Georgia
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system over a 3-year period. During that time period, almost 54% of the students enrolled
in the postsecondary institution as compared to the more historical 46% of the student
population that went on to higher education. It is unclear in this study as to whether the
increased pursuit was a result of purely the dual enrollment model or whether the CTE
component played a role. In any case, the combination of the two elements demonstrated
higher than expected enrollments.
A somewhat older and contradictory study was conducted in North Carolina
(Fredrickson, 1998). This study examined the transfer rates from the community college
to a 4-year public university. This paper also demonstrated that those community college
students who self-identified as college transfer had a higher persistence into the public
university than those who self-identified as technical students. This study did, however,
positively identify that African American students who were classified as technical
studies students enrolled in the universities at nearly twice the rate of those African
American students identifying themselves as transfer. Additional studies by the National
Assessment of Vocational Education (Boesel, 1994) describe career and technical
education as increasing the likelihood of high school completion and receipt of a diploma.
A third reported benefit of CTE is that of higher earning potential. Some authors
(Brand, 2008) are suggesting that CTE is gaining attention from policymakers as both a
potential engine of educational reform and a tool for economic development. In a report
summarizing the National Assessment of Vocational Education study (Silverberg et al.,
2004), high school graduates who completed CTE courses demonstrated a 2% increase in
earnings for each course they completed. Those who completed four courses showed an
increase in earnings of $1,200 immediately after graduation and $1,800 seven years later.
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Even for those secondary CTE students who do not earn a credential yielded between a 5
to 8% wage increase as a result of a single year of study.
Community Partnerships
As a result of these hard data as well as personal conviction and belief, CTE has
drawn support from various employment communities. This includes the local
community involving medical centers, area life support agencies, and industry. Their
participation is in hopes of growing their employment base, and yet this is done in
response to anecdotal evidence as opposed to more empirical approaches.
In an attempt to "grow their own," many companies engage their own training
subdivisions. Cisco, a well known technology business, has almost 400,000 students
participating nationwide (National Association of State Directors of Career and Technical
Education Consortium, 2003). These approaches may involve combinations of CTE
systems and trade associations. Examples of such arrangements include Ohio boasting of
a Building Trades Academy that couples academics and technical skills. A high school
based aviation technology program that allows students to obtain Federal Aviation
Administration certification in airframe and power is located in Long Island and provides
students with internships at major airports.
In some cases, these training programs are large statewide or national initiatives.
Consider the National Association of Manufacturers campaign entitled "Dream It. Do It."
This effort, as described by the association president John Engler (Reese, 2007, p. 14),
was established to attend to "a serious shortage of skilled production workers, scientists
and engineers that will intensify as the baby boom generation retires." This program was
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intended to increase awareness of careers in the manufacturing industry. A career ladder
was established and incorporated into CTE training programs. Included within this ladder
were both high school certification and opportunities within community colleges.
Southwest Ohio established a slightly different manufacturing program aimed at
supporting smaller machine tool operations within its community (Bernard, 2007). That
program created multi-skilled workers for local businesses, including medical
manufacturers and aerospace. The program proclaims a job placement rate of 100%.
Newer efforts (Arnett, Kozlowski, Peach, & Varela, 2009) are including programs
intended to support green jobs. An example of this type of program incorporates science,
technology, engineering, and mathematics (STEM) into the contextual framework of
green career opportunities and is included within the CTE program offerings of
Community High School in West Chicago. Various other industrial trades are represented
in these types of focused efforts. Illinois has established collaborative efforts with local
trade unions in programs such as construction trades, electrical work, and iron working
(Jarosz, 2006).
Areas other than industrial trades have also engaged in focus efforts to train future
employees. The hospitality industry is an example. The Marriott Hospitality Public
Charter High School located in Maryland has the unique distinction of being the nation's
only high school devoted exclusively to the hospitality industry (Brotherton, 2000).
Through a collaborative effort of the Hotel Association of Washington D.C. and the
Restaurant Association of Metro Washington, this school has a maximum enrollment of
200 students. Classes are small and the school is funded via standard public school per
capita systems. Mentors from the local industry participate, and class sizes are smaller
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than more traditional high schools. Each class is limited to a maximum enrollment of 15
students. The program includes formal course work and job shadowing experiences.
Students are accepted on a first-come first-served basis. Of particular interest is the
program's impact on high school drop out rates. The program describes its student
retention as being near 99%.
Examples of other industry specific programs are the American Airlines Travel
Academy (Donlevy, 2001), the United Parcel Service School to Career Partnership
(Donlevy, 2002), and the combined efforts of the Education Development Center, the
Information Technology Association of America, and the National Alliance of Business
in training information technology workers (Bredin & Mayln-Smith, 2000). No examples
of health career-focused efforts using state or national associations could be located.
Many methods exist to promote career interest and eligibility. Education and
industry utilize various approaches in an attempt to encourage employment and training
in various career fields. Included within these methods are postsecondary transition
programs such as dual enrollment, articulation, direct credit, and early college. Career and
technical education programs are a central focus of occupationally relevant education.
The literature describes benefits, but little evidence exists in term of overall career impact
in health careers.

CHAPTER HI
METHODS
Health care employers describe near catastrophic challenges associated with an
aging workforce nearing retirement, longer life spans, and anticipated demands upon the
health care community in providing care. With a shortage of workers projected from
anticipated retirements, the question arises as to what can be done to increase the number
of individuals pursuing health careers. One potential solution is the creation of health
career programs in the secondary educational system. Although very few actually create
credentialing opportunities and subsequent professional level employment, little is known
as to whether these programs are effective in creating even limited entry-level health
career employment or continued health care education pursuit. Data describing
postsecondary education in a health career pathway exist, but only at an aggregate level as
opposed to the examination of various health career programs. This study focused on an
examination of individual students in health career programs and follow-up in terms of
ongoing academic pursuit of a health career and employment.
Approval was obtained by Western Michigan University's Human Subjects
Institutional Review Board, and the Kalamazoo Regional Educational Service Agency
(KRESA) student records for the 2003-2004, 2004-2005, and 2005-2006 academic years
were retrieved. Data retrieval came from three sources. The first source is a district-wide,
commercially prepared software program entitled Excelsior District Data Analysis
27
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(DDA). This information consists of student demographic information, program
enrollment, and other academic information. The second source of the data was provided
via a separate state-wide data tool entitled Career and Technical Educational Information
System (CTEIS). CTEIS is a database product used to store student opinion survey data
in an aggregate form as well as class rosters. Student opinion data are obtained from a
follow-up survey that is done 9 months after completion of the program. This can be
found in Appendix A. This survey was conducted over the phone and questions were
directed to the student, parent, or guardian. The procedure used in the survey was to ask
for the individual who completed the program, and if they were not available, proceed
using either the parent or legal guardian. The third source of information was the raw data
that are submitted to the state CTEIS system. Locally, the data submission to the state is
conducted by the W. E. Upjohn Institute for Employment Research. The raw data were
obtained, and making some slight modifications to format allowed de-aggregated data to
be analyzed by specific program and by program model. By combining data from these
three sources, information retrieval for the research was feasible.
The data for the each of the nine school districts participating in this consortium
(Kalamazoo, Portage, Comstock, Vicksburg, Parchment, Gull Lake, Schoolcraft,
Galesburg-Augusta, and Climax-Scotts) were exported to Microsoft Excel for a
demographic analysis. Students were separated into their respective programs by using
the CTEIS class rosters. In cases where duplicate student names are located within the
database, student Unique Identification Code (UIC) numbers were used to differentiate.
Data were exported to Statistical Package for Social Sciences (SPSS) for conducting
other quantitative studies. Students enrolled in the Allied Health program, Health
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Occupations program, and a combined model of students enrolled in the Dental Assisting,
Pharmacy Technician, and Emergency Medical Technology programs were divided into
their respective cohort and an analysis of each of the three groups' demographics and
academic patterns was conducted. This was done using both the data included within the
Excelsior DDA and CTEIS programs.
Research Questions
Research Question 1
Are there statistical differences in the demographic or performance characteristics
of students enrolled in each of the programs or in the program model cohorts? Factors
examined within the demographic analysis included gender and ethnicity. Given that all
students enrolled in these programs were either juniors or seniors, the data were not
examined for high school class. Each of the nominal variables was coded within
Microsoft Excel and SPSS (Statistical Package for Social Sciences) for further analysis. A
chi-square performance was conducted on each of the specific programs and each of the
three cohort model groups. A chi-square was selected to examine the frequency
distribution of responses for program-to-program variance as well as variance of both
gender and ethnicity among selective admissions generalist models, non-selective
generalist models, and non-selective focused program models.
Academic characteristics included an examination of the six Michigan Education
Assessment Program (MEAP) scores. Both descriptive and analytical data calculations
were conducted. Contained within this examination was a comparison of English
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language arts, mathematics, reading, science, sociology, and writing scores. Details for
the comparison of these variables utilized an analysis of variance (ANOVA) for the mean
scores for each of the distinct subject areas. F tests were calculated to examine variance
between groups in both the individual programs (Dental Assisting, Emergency Medical
Technology, Pharmacy Technician, Allied Health, and Health Occupations) and the
curricular model comparisons of selective admissions with wide exposure, non-selective
admissions with wide exposure, and non-selective admissions with a discipline-specific
focus. This selection was based upon comparing mean scores of independent samples of
the two groups (Bluman, 2004).
Social characteristics, as determined from the program graduate survey, were
examined to include whether students are working part-time while pursuing their
postsecondary education. This survey was completed 9 months after a student completes
the program. The survey used in this process can be found in Appendix A. More
specifically, the number of self-reported hours worked per week were compared and
contrasted for each program and program model. F tests were applied to the number of
hours of weekly employment for these comparisons. This formation can be found in
Table Bl as found in Appendix B.
Research Question 2
The second major research question was whether there were any significant
differences in student perceptions of the usefulness of their training by specific program
or program model. Stated succinctly, was there a statistical difference in the student
response on the graduate follow-up survey to items describing the relationship of their
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current academic pursuit and/or employment to their secondary level curricular choice as
compared and contrasted by both program and curricular model? Programs were
contrasted by specific discipline programs (Dental Assisting, Emergency Medical
Technology, Pharmacy Technician, Allied Health, and Health Occupations) and the
curricular model comparisons of selective admissions with wide exposure, non-selective
admissions with wide exposure, and non-selective admissions with a discipline-specific
focus.
Data were obtained using the same post program completion follow-up survey.
Examples of questions found on the survey include the students' opinions as to what
extent what they had learned was of value in their current program of study and whether
the skills were useful to their current job. Each of these items was identified with a
multipoint Likert scale response ranging from "a lot" to "not at all." Further explanation
of the methods used in the analysis can be found in Table B2 in Appendix B.
Research Question 3
The third research question surrounded the students' thoughts and choices for
career and further education post completion of the program and whether there were any
significant differences between educational models. Formally stated, was there a
statistical difference between students' responses in the follow-up survey to items
describing their choice of educational offering, major, or degree pursuit as compared and
contrasted by program and curricular model. Included within this study category were
survey items that described the students' interest in continuing their education. There
were several items of interest that were found on this survey that were used to examine
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career choices. Several questions examined their postsecondary program of study and the
graduate's choice of postsecondary education site, their major, and their degree selection.
These variables and analysis methods are summarized in Table B3 (Appendix B). A chisquare analysis on each of the categorical variables for both programs and models was
conducted for comparison of significant differences.
The three comparison groups in this study were the Allied Health program, Health
Occupations program, and a combined cohort of Dental Assisting, Pharmacy Technician,
and Emergency Medical Technology. Given that the Allied Health program (Allied
Health I and II) is the most selective of the groups in terms of admission criteria, it will
serve as the baseline group for comparison. One may expect a more selective admissions
process to attract higher performing students and thus yield a cohort of students with
higher motivational factors and aspirations. As such, this group will serve as a
comparison standard for the both the individual programs and curricular models. Each of
the five groups was descriptively reviewed for gender and ethnicity for the program
models. Details of the assembled groups used in this study can be found in Table 1.
Lastly, student names were used identify completion of the graduate follow-up
survey and these data were combined with MEAP data as obtained from the District Data
Analyzer with the course rosters from the Career and Technical Educational Information
System. This approach, in combination with the raw data files from the graduate followup survey, created an aligned data set by specific program for each enrolled student.
Students that did not participate in the graduate follow-up survey were excluded from the
analysis.

33

Table 1
Comparison of Study Groupings
Program

Admission Approach

Program Focus

Allied Health

Rigorous, Selective

General Health Careers

Health Occupations

Non-Selective

General Health Careers

Emergency Medical
Technology

Non-Selective

Focused, eligible for state
license

Dental Assisting

Non-Selective

Focused, eligible for state
certificate

Pharmacy Technician

Non-Selective

Focused

For comparison purposes, the curricular offerings of a single discipline focus
(Dental Assisting, Emergency Medical Technology, and Pharmacy Technician) were
compared and contrasted to themselves as well as the remaining health career offerings.
The program that offers a wider orientation to health careers (Health Occupations) was
used as the second major comparison group. The differences in employment rates and
continued education rates towards potential employment in a health career were examined
for each group and then contrasted against the others.
Survey results were descriptively reviewed to define occupational choice by
categorical variables as identified on the survey and inferential techniques were used to
examine to what extent the enrollment in high school program type correlates with post
high school occupation or postsecondary enrollment choices. The null hypothesis that
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high school program enrollment choice does not influence career decision was either
accepted or rejected as a result of the quantitative review.
Anticipated Limitations
One of the issues identified in the literature as a challenge (Bailey & Karp, 2003)
and subsequent threat to the study's validity is the lack of ability to control for academic
performance. Few, if any, studies have been able to quantifiably describe the role of
motivation, as reflected by grade point average, as a key determinate of overall success.
Given that only the Allied Health II group in this study uses grade point as a determinant
for program selection, it will add difficulty in determining if program model is major
determinant of ongoing participation in a health career. In an attempt to examine and to
isolate this concern, the student's occupational program selection was compared against
the student's high school MEAP performance. Since the Allied Health program was
expected to have a higher MEAP average than any of the remaining groups, a comparison
of ongoing schooling or employment in this group was compared against the remaining
three. Using this approach may have minimized their motivational factors (as reflected by
academic performance) as a confounding variable.

CHAPTER IV
RESULTS
A total of 199 students enrolled in health career programs between 2004 and 2007
had valid MEAP scores as obtained through the District Data Analyzer. Students were
cross referenced by name and unique identifier code (UIC) to establish program
enrollment. This list was compared to those participants who had completed post program
follow-up surveys. Matches were then identified and data were established for the study
population. This resulted in a sample of 49 subjects. This group was used as the core for
the remainder of the analysis. It is recognized that this is a small sample and perhaps not
reflective of the overall student population. Data were analyzed by specific program and
by program model.
Program Analysis
Research Question la
The first question explored as a part of this study was an examination of the
various programs and the gender, ethnicity, employment, or academic characteristics of
the populations. Simply stated, were there any significant differences in the gender,
ethnicity patterns, academic performance, or working hours of students in each of the six
programs?
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The demographic data were referenced according to the enrollment in each health
care program. The specific programs studied included Allied Health, Dental Assisting,
Emergency Medical Technician, Health Occupations, and Pharmacy Technician. The
descriptive data for enrollment and gender for each of the programs used in the sample
can be found in Table 2 with the chi-square analysis listed in Table B4 in Appendix B.
No significant difference for gender was found (chi-square = 4.379, df= 4,p = 0.357).
Table 2
Demographic Analysis - Program Enrollment and Enrollment by Gender
Sample

Gender

Program

N

Allied Health

12

24.4

4

8

9

18.3

0

9

13

26.5

2

11

Health Occupations

9

18.3

2

7

Pharmacy Technician

6

12.2

2

4

49

100

10

39

Dental Assisting
Emergency Medical Technician

Total

%

Male

Female

Sample data also included a comparison of ethnicity. The descriptive data and chisquare analysis can be found in Table 3 and Table B5 in Appendix B. As demonstrated in
Table B5, no significant differences were noted in ethnicity by program (chi-square =
17.28, df= 12, p = 0.139).
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Table 3
Demographic Analysis - Program Enrollment by Reported Ethnicity
American
Indian

Asian
American

Black

Hawaiian

Hispanic

White

Total

Allied Health

0

0

0

0

0

12

12

Dental
Assisting

0

0

2

0

1

Emergency
Medical
Technician

0

1

0

0

12

13

Health
Occupations

0

0

0

0

0

9

9

Pharmacy
Technician

0

0

0

0

1

Total

0

1

o

2

Program

0

2

6

9

5

6

44

49

Program samples ranged from 6 to 13 students having valid graduate follow-up
surveys and MEAP scores. Enrollment by gender was predominantly female (39 of 49,
79.6%), with Dental Assisting enrolling all females. The highest enrollment of males was
found in Allied Health, with half of the students being of that gender (4 of 8, 50%). A
descriptive comparison of ethnicity yielded a majority of the enrollment as being white
(44 of 49, 89.8%), with the highest number of non-white participants being found in
Dental Assisting (3 of 9, 33%). Allied Health and Health Occupations contained no
minority respondents.
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MEAP Score Analysis
Academic performance based on standardized tests as conducted via the
examination of MEAP scores for each of the exam areas using an analysis of variance
(ANOVA) method was conducted. This included a review of scores in English Language
Arts, Mathematics, Reading, Science, Sociology, and Writing. Comparisons for both
programs and program models were conducted. Alpha was established at 0.05 for this
analysis. Descriptive data can be found in Appendix B of this document in Table B6.
Analysis calculations using an F test for specific programs can be seen in Table 4.
Program model data can be found later in this chapter.
All 49 participants had valid MEAP scores in each of content areas (English
Language Arts, Mathematics, Reading, Science, Sociology, and Writing). Students in the
selective admission Allied Health program demonstrated higher mean performance scores
in all six content areas. Students enrolled in the Pharmacy Technician program
demonstrated the lowest means in the English Language Arts, Reading, and Writing
content categories. The lowest means were demonstrated by Health Occupations in
Mathematics, Science, and Sociology.
An analysis of variance using alpha set to 0.05 demonstrated a significant
difference (F= 3.401, df= 4, 44, p = .017) in MEAP science scores with the Allied
Health program scoring higher than other programs. Given the selective nature of the
program entrance approaches, it is not surprising to find these characteristics of this
student group. No other significant differences are noted in MEAP scores by program.
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Table 4
ANOVA - Comparisons ofMEAP Scores by Program
Sum of
Squares

df

Mean
Square

F

Sig.

1558.845

4

389.711

1.983

.114

8649.278

44

196.574

Total

10208.122

48

Between Groups

12166.966

4

3041.710

1.069

.383

Within Groups

125173.034

44

2844.842

Total

137340.000

48

6642.452

4

1660.613

Within Groups

31000.609

44

704.559

Total

37643.061

48

Between Groups

23010.249

4

5752.562

Within Groups

74423.139

44

1691.435

Total

97433.388

48

5043.676

4

1260.919

Within Groups

28548.855

44

648.838

Total

33592.531

48

553.231

4

138.308

Within Groups

5854.769

44

133.063

Total

6408.000

48

MEAP - English Language Between Groups
Arts (ELA)
Within Groups

MEAP - Mathematics

MEAP-Reading

MEAP-Science

MEAP - Sociology

MEAP-Writing

Between Groups

Between Groups

Between Groups

2.357 .068

3.401 .017*

1.943

.120

1.039

.398

* Statistically significant, alpha = 0.05.

Respondents were also asked to quantify the number of hours per week they were
working. Only 27 respondents (55.1%) reported working. Data were analyzed using an
Analysis of Variance (ANOVA). Descriptive data and analysis results for individual
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programs follow. Alpha was established at 0.05. Data for responses by specific program
as well as data analysis can be seen in Table 5 and in Table B7 (Appendix B).

Table 5
Follow-up Survey - A Comparison of Specific Program Responses
Descriptive Statistics Question 7: About how many hours a week do you work?

N

Mean

Std.
Deviation

Std.
Error

95% Confidence
Interval for Mean
Lower
Bound

Upper
Bound

Minimum Maximum

Allied Health

6

22.50

12.14

4.96

9.75

35.25

10.00

40.00

Dental

3

22.00

13.86

8.00

12.42

56.42

6.00

30.00

EMT

8

26.88

14.04

4.96

15.14

38.61

16.00

60.00

Health
Occupations

6

27.17

7.63

3.11

19.16

35.17

20.00

38.00

Pharmacy

4

21.50

5.97

2.99

11.00

31.00

16.00

30.00

Total

27

24.63

10.86

2.09

20.33

28.92

6.00

60.00

Twenty-seven of the 49 subjects responded to this question, yielding a response
rate of 55.1%. The range of hours identified in the study was from 6 hours per week to 40
hours per week. Although the mean of the number of reported working hours is slightly
higher in health occupation completers (27.17 hour/week) and lowest in Pharmacy
Technician graduates (21.5 hours/week), no significant difference is noted (F= 0.315, df
= 4, 22, p = 0.865) between groups.
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Research Question 2a
The second area of examination included a review of programs and student
response as applied toward their pursuit of a health career. Specifically, were there any
statistical differences in the student response on the graduate follow-up survey items
describing the relationship of their current academic pursuit and/or employment to their
secondary level curricular choice as compared and contrasted by student selection of their
secondary career and technical education program?
Students that completed the program were surveyed via a structured phone call,
and answers were recorded by staff from the Intermediate School District and submitted
to the W. E. Upjohn Institute for Employment Research for analysis. The responses to
these questions were aggregated and analyzed by both specific program and by program
model. Data for the program model can be found later within this chapter.
One of questions asked in the survey (Question 2) was, "In your major area of
study or training, how much do you use the skills you learned in high school?" Response
choices were "a lot," "some," "hardly ever," and "not at all." Forty-four responses were
recorded (89.8%). Results by program can be seen in Table 6 as follows.
Overall, 34 of the 44 (77.3%) students responding to this item described support
towards the question in this survey. As is noted, 15 (31.8%) of the students responded
with the highest level of "a lot," and another 19 (43.2%) responded with "some." A total
of 10 (22.7%) students responded to what could be reviewed as a negative response. The
highest level of positive response was seen in the Emergency Medical Technology
program, with 9 of 10 (90%) responding in the affirmative. The lowest level of opinion
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came from the Allied Health students, with only 58.3 % (7 of 12) responding that the
skills they learned in high school were valuable to their major. With alpha set at 0.05, chisquare failed to demonstrate any statistically significant difference between programs,
(chi-square = 18.238, df= 12, p = 0.109). Data for the programs were compared using a
chi-square technique. These data can be found in Table B8 located in Appendix B.
Table 6
Follow-up Survey — A Comparison of Specific Program Responses
Question 2: In your major area of study or training, how much do you use the skills
learned in high school?
A Lot

Some

Hardly Ever

Not at All

Total

Allied Health

1

6

3

2

12

Dental

4

3

1

0

8

EMT

7

2

0

1

10

Health Occupations

2

5

0

1

8

Pharmacy

1

3

0

2

6

15

19

4

6

44

Total

A question examining the usefulness of their career and technical education
program to their current level of employment was presented. Specifically the question
asked, "On your present job, how much would you say you're using the skills you were
taught in the career and technical education you received in high school?" Responses to
this survey item included "a lot," "some," "hardly ever," and "not at all." A chi-square
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analysis was done with the alpha level set at 0.05. Results can be seen in Table 7 and in
Table B9 in Appendix B.
Table 7
Follow-up Survey - A Comparison of Specific Program Responses
Question 8: On your present job, how much would you say you 're using the skills you
were taught in the career and technical education you received in high school?
A Lot

Some

Hardly ]Ever

Not at All

Allied Health

0

1

1

4

6

Dental

1

2

0

1

4

EMT

1

2

1

5

9

Health Occupations

0

1

2

3

6

Pharmacy

2

1

0

1

4

Total

4

7

4

14

29

Total

Fourteen of the 29 respondents in the total sample (48.3%) identified that they do
not use the skill set acquired in the CTE program at all in their current job. Four of the 29
(13.8%) selected "hardly ever" as their response to this survey item. As applied to the
individual program, Pharmacy Technician students identified the highest level of use,
with 3 of the 4 students (75%) selecting "a lot" or "some" as their responses. The lowest
level of use was seen among both Allied Health students and Health Occupations
students, with each group responding 1 of 6 (16.7%) as "some" use. The chi-square

analysis failed to demonstrate any statistical difference between programs (chi-square =
11.537, df= 12,/? = 0.484).
Research Question 3a
The third research question explored in this study was whether a particular
program type resulted in differences in the selection of a college, differences in degree
pursuit, or differences in career path. Data for each of the specific programs (Allied
Health, Health Occupations, Dental Assisting, Emergency Medical Technology, and
Pharmacy Technician) were obtained via the graduate follow-up survey that was
completed 9 months post program completion.
A question regarding current educational pursuit was asked in this follow-up
survey. Question 3 stated, "Where are you going to school?" and offered responses of
"2-year community college career tech-ed program"; 2-year community college liberal
arts program"; 4-year college or university"; "business, trade school, or career center";
"military school"; or "other." A total of 45 valid responses (91.8%) were recorded.
Responses and comparison for this question can be seen below in Table 8.
Student responses, by program, to question 3 demonstrated that 42 of the 45
(93.3%) respondents described participation in college post high school. Of those, 24
(53.3%) identified attending a 4-year college or university. The remaining 18 (40.0%)
identify their choice as a community college. The highest rate of attendance in 4-year
colleges or universities was found in Allied Health with 8 of 12 (66.7%) attending. The
lowest rate of attending a 4-year school were students who completed the Health
Occupations program (3 of 8, 37.5%). Highest rates of attendance at community colleges
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were seen in those who completed the Dental Assisting program or Health Occupations,
with 4 of 8 (50.0%) in each program indicating their attendance. A chi-square comparison
using an alpha level of 0.05 was conducted and is found in Table BIO (Appendix B). Chisquare comparisons demonstrate no significant differences (chi-square = 23.781, df= 16,
p = 0.094).

Table 8
Follow-up Survey - A Comparison of Specific Program Responses
Question 3: Where are you going to school?
2-Year
Community
College,
Career,
Tech Ed

2-Year
Community
College,
Liberal
Arts

4-Year
College or
University

Business
Trade
School or
Career
Center

Military

Other

Totals

Allied
Health

12

Dental
EMT

4

0

5

2

0

0

11

Health
Occupations

4

0

3

0

0

1

8

Pharmacy

0

2

4

0

0

0

6

14

4

24

2

0

1

45

Total

Also included on the follow-up survey was a narrative question (Question 4)
asking, "What field or major are you currently studying?" Responses were aggregated
into major disciplines, with health care being one of the categories. Also included were
education, science, law, other, and undecided. Data by individual program can be found
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in Table 9. A chi-square analysis with alpha established at 0.05 was conducted. These
results can be seen in Table Bl 1 (Appendix B).

Table 9
Follow-up Survey - A Comparison of Specific Program Responses
Question 4: What field or major are you currently studying?
Health
Careers Education Science

No
Other Undecided Response

Law

Allied
Health

0

0
1

0

Total

2

12

2

9

1

4

13

Dental

6

0

0

0

EMT

7

0

0

1

Health
Occupations

6

1

1

Pharmacy

4

1

1

0

0

0

1

6

29

3

3

1

1

1

11

49

Total

0

0

0

0

Thirty-seven (75.5%) respondents identified a career choice, 1 (2.0%) was
undecided, and 11 (22.4%) did not respond to this question. Of the 37 that selected a
career choice, 29 (78.4%) responded that they were continuing into a health career. Of
those who had identified a major, highest levels of health career persistence were seen in
Dental Assisting (6 of 9, 66.7%), Health Occupations (6 of 9, 66.1%), and Pharmacy
Technician (4 of 6, 66.6%). The lowest level of ongoing pursuit of a health career was
seen in the Allied Health program, with 6 of 12 (50.0%) continuing their schooling
toward a health career. Chi-square analysis demonstrated no significant differences
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between programs, but the percentages within a health care program are quite high (chisquare = 23.261, df= 24,p = 0.504). These data can be found in Table Bl 1.
Also included in the follow-up survey was a question related to the specific type
of advanced educational program that was being pursued. Response options included
"apprenticeships," "on-the-job training," "certificate," "Associate's," "Bachelor's,"
"other," or "not pursuing a degree." Responses by individual program can be found in
Table 10.
Table 10
Follow-up Survey - A Comparison of Specific Program Responses
Question 5: What type of program are you in?
On-theJob
Associate's Bachelor's
Apprenticeship Training Certificate
Degree
Degree

Other

Not
Pursuing
Degree

Allied
Health

Total
12

Dental
EMT
Health
Occupations
Pharmacy

0

0

0

0

6

0

0

6

Total

1

0

4

7

24

6

1
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The program demonstrating the highest level of pursuit of a bachelor's degree was
the Pharmacy Technician program. All six respondents (100%) identified that degree as
their current goal. The program graduates describing either a certificate or an associate's
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degree as their interest were EMT completers, with 5 of the 9 (55.5%) reporting. One
Allied Health student identified an apprenticeship program, and none of the high school
graduates identified an on-the-job training program. A chi-square analysis (alpha = 0.05)
was conducted to examine differences. These results can be seen in Table B12 in
Appendix B. Chi-square analysis did not demonstrate a significant difference (chi-square
= 26.157, df= 20, p = 0.161).
Program Model Analysis
Subjects for this portion of the analysis were subcategorized into program models.
The models included in this study were the highly selective admission program of Allied
Health, the non-selective admissions program entitled Health Occupations, and the final
model was an aggregation of students participating in the non-selective specific
occupational-focused programs of Emergency Medical Technology, Dental Assisting, and
Pharmacy Technician. It is important to note that, in contrast to the occupational-specific
programs mentioned previously, both the Health Occupations and Allied Health programs
offered students a wide-ranging experience of multiple health careers. This program
model had a diverse occupational exposure.
Research Question lb
Earlier in this chapter was an examination of programs in terms of demographics,
hours worked, and academic performance. These variables were also explored as a part of
an examination of the various models of curricula. This examination likewise included a
review of the gender, ethnicity, employment, and academic characteristics of the
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populations contained in each program model. Simply stated, were there any differences
in the gender, ethnicity patterns, academic performance, or working hours in each of the
three program models?
Student gender distribution was as follows for these program model cohorts
(Table 11). The chi-square calculations for gender are found in Table B13 (Appendix B).
Demographics of the reported ethnic distribution per model can be seen in Table B14. A
chi-square analysis is presented in Table B15.
Table 11
Demographic Analysis - Program Model Enrollment and Enrollment by Gender
Sample

Gender

Program

TV

%

Male

Female

Diverse Program, Highly Selective

12

24.4

4

8

9

18.3

2

7

Occupation-Specific, Non-Selective

28

26.5

4

24

Total

49

100

10

39

Diverse Program, Non-Selective

As is noted, gender continues to demonstrate a preponderance of females enrolled.
The diverse highly selective program model contains 66.7% (8 of 12) females, the diverse
non-selective model contains 77.8% (7 of 9) females, and occupation-specific model
contains 85.7% (24 of 28) females. An examination of the descriptive counts defines
enrollment in both the selective admission, diverse curriculum, and the non-selective
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diverse program models as lacking minority members. Whites, respectively, make up
100% (12 of 12, and 9 of 9) of the participants of the two content diverse programs. The
non-selective occupation-specific model contains all 5 minority members, with 1 (3.6%)
Asian American, 2 blacks (7.1%), and 2 (7.1%) Hispanics. Even though 100% of the
minorities are found in the non-selective occupation-specific model, no statistical
significance exists (chi-square = 0.653, df= 6,p = 0.421).
MEAP Score Analysis
Data per program model were aggregated and examined for differences in student
performance on state-mandated assessment exams. MEAP performance results for
English Language Arts, Science, Sociology, Mathematics, Writing, and Reading were
compared by program model using an analysis of variance. Alpha was set at 0.05.
Descriptive data by program model and resulting analysis can be found in Table B16
(Appendix B) and in Table 12, respectively.
As is noted on the data tables, the highly selective program diverse program
model demonstrated higher mean scores in each of the MEAP performance areas. Lowest
scores in English Language Arts are seen in non-selective occupation specific programs.
Reading, Science, Sociology, and Writing are reflected as the lowest means in the nonselective diverse program model.
Statistically significant differences between groups are noted in English Language
Arts (F= 3.923, df= 2,p = 0.027); Reading (F = 4.455, df=2,p = 0.017); Science (F =
5.093, df= 2,p = 0.010); and Sociology (F= 3.756, df= 2,p = 0.031), with the highly
selective Allied Health program demonstrating higher mean scores. No differences are
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noted between the program models for Mathematics or Writing. These data are
demonstrated in Table 12.

Table 12
ANOVA - Comparison ofMEAP Scores by Program Model
Sum of
Squares

df

Mean
Square

1487.519

2

743.760

8720.603

46

189.578

Total

10208.122

48

Between Groups

11482.861

2

5741.431

Within Groups

125857.139

46

2736.025

Total

137340.000

48

6108.145

2

3054.072

Within Groups

31534.917

46

685.542

Total

37643.061

48

Between Groups

17665.031

2

8832.515

Within Groups

79768.357

46

1734.095

Total

97433.388

48

4716.201

2

2358.101

Within Groups

28876.329

46

627.746

Total

33592.531

48

476.143

2

238.071

Within Groups

5931.857

46

128.953

Total

6408.000

48

MEAP-- English Language Between Groups
Arts (ELA)
Within Groups

MEAP-- Mathematics

MEAP-- Reading

MEAP-- Science

MEAP-- Sociology

MEAP-- Writing

Between Groups

Between Groups

Between Groups

Statistically significant, alpha = 0.05.

F

Sig.

3.923 .027*

2.098 .134

4.455 .017*

5.093 .010*

3.756 .031*

1.846

.169
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The last aspect examined in the program model analysis was an examination of
the employment by members of each of the model curricula. Respondents were asked to
quantify the number of hours per week they were working. Only 27 respondents (55.1%)
reported working. Data were analyzed using an Analysis of Variance (ANOVA). Alpha
was established at 0.05. Results for programs models are as follows (Table 13 and Table
B17 in Appendix B).

Table 13
Descriptive Data for Program Models
Question 7: About how many hours a week do you work?

N

Mean

Std.
Deviation

Std.
Error

95% Confidence
Interval for Mean
Lower
Bound

Upper
Bound

Minimum Maximum

Diverse
Program,
Highly
Selective

6

22.50

12.14

4.96

9.75

35.25

10.00

40.00

Diverse
Program,
NonSelective

6

27.17

7.63

3.11

19.16

35.17

20.00

38.00

OccupationSpecific,
NonSelective

15

24.47

11.86

3.06

17.90

31.04

6.00

60.00

Total

27

24.63

10.86

2.09

20.34

28.92

6.00

60.00
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Students in the non-selective diverse program offerings (Health Occupations)
worked a slightly higher number of hours (27.17 per week) than other program models,
while students in the diverse highly selective model worked the fewest (22.5 per week).
No statistical significance was noted in this comparison (F = 0.265, df= 2,p = 0.769).
The chi-square analysis can be found in Table B17 in Appendix B.
Research Question 2b
The second area of examination included a review of curriculum models and
student response as applied toward their pursuit of a health career. Specifically, were
there any statistical differences in the student response on the graduate follow-up survey
items describing the relationship of their current academic pursuit and/or employment to
their secondary level curricular choice as compared and contrasted whether enrolled in a
highly selective diverse model, a non-selective diverse model, or a discipline-focused,
discipline-specific curricular model?
As examined earlier using the specific programs, data from the graduate follow-up
survey were evaluated using program models as the comparison. The same questions
were examined for both programs and, in this case, program models. Data for each
question can be seen in their respective tables (Table 14 below, and Table B18 in
Appendix B) with results following. The first question that was examined was focused on
the usefulness of their secondary education in toward their current choice of major.
For Question 2, the group that reported most favorably was the non-selective,
occupational programs (Dental Assisting, Emergency Medical Technology, and Pharmacy
Technician). Twenty of the 22 responses (90.9%) responded by selecting either "a lot" or
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"some." This was followed closely by students enrolled in the non-selective diverse
program model with 87.5% (7 of 8) responding "a lot" or "some." The group responding
least favorably was the diverse program model (Allied Health), with 41.7% responding
with "hardly ever" or "not at all." The chi-square analysis demonstrated no significance
(chi-square = 10.490, df=6,p = 0.105).
Table 14
Program Model Comparison Follow-up Survey
Question 2: In your major area of study or training, how much do you use the skills
learned in high school?
A Lot

Some

Hardly Ever

Not at All

Total

Diverse Program,
Highly Selective

1

5

3

2

12

Diverse Program,
Non-Selective

2

5

0

1

8

Occupation-Specific,
Non-Selective

12

8

1

3

22

Total

15

19

4

6

44

Lastly, an examination of the students' perceptions of the high school based
program experience was conducted by reviewing their response, by program model, to
question 8 on the follow-up survey. Twenty-nine responses were found, demonstrating a
response rate of 59.2% (29 of 49). The distribution of responses by program model is
presented in Table 15, and the analysis can be seen in Appendix B in Table B19.
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Graduates of the occupational-specific, non-selective program model were most
likely to respond positively towards the value of their high school CTE program as it
applies to their current employment. Of those responding that they were employed, 52.9%
(9 of 17) responded that they used their high school training "a lot" or "some." This
contrasts sharply against only 16.7% (1 of 6) of the Allied Health highly selective
program model. A chi-square analysis demonstrates no statistical significance (chi-square
= 6.367, J / = 6,/? = 0.383).
Table 15
Program Model Comparison Follow-up Survey
Question 8: On your present job, how much would you say you 're using the skills you
were taught in the career and technical education you received in high school?
A Lot

Some

Diverse Program,
Highly Selective

0

1

Diverse Program,
Non-Selective

0

1

Occupation-Specific,
Non-Selective

4

5

Total

4

7

Hardly Ever
1

Not at All

Total

4

2

6
3

6

1

7

17

4

14

29

Research Question 3b
The third research question explored in this study is whether a particular
curricular model resulted in differences in the selection of a college, differences in degree
pursuit, or differences in career path. Data for each of the specific models (highly
selective diverse, non-selective diverse, and non-selective discipline specific) were
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obtained via the graduate follow-up survey. A specific examination of postsecondary
training site, degree choice, and career focus was conducted for each of the curricular
models.
A specific question regarding current educational pursuit was asked in the followup survey. Question 3 stated, "Where are you going to school?" and offered responses of
"2-year community college career tech-ed program"; 2-year community college liberal
arts program"; 4-year college or university"; "business, trade school, or career center";
"military school"; or "other." A total of 45 valid responses (91.8%) were recorded.
Responses and a comparison using program models can be seen in Table 16 below and in
Table B20 (Appendix B).
Table 16
Program Model Comparison Follow-up Survey
Question 3: Where are you going to school?
2-Year
Community
College,
Career,
Tech Ed

2-Year
Community
College,
Liberal
Arts

Diverse
Program,
Highly
Selective

2

2

Diverse
Program,
NonSelective

4

OccupationSpecific,
NonSelective
Total

Business
Trade
School or
Career
Center

Military

Other

Totals

8

0

0

0

12

0

4

0

0

0

8

4

0

5

2

0

0

11

14

4

24

2

0

1

45

4-Year
College or
University
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Data demonstrated that the higher percentage of selective admission, occupational
diverse model students select 4-year colleges or universities (8 of 12, 75%) for their
educational goal, while students in the non-selective diverse curriculum select a 4-year
institution at a rate of 52% (13 of 25). Students participating in the diverse non-selective
program (Health Occupations) select community colleges at a greater rate (4 of 8, 50%)
than other models. The chi-square analysis demonstrated no statistical significance (chisquare = 10.288, df= 8,p = 0.245). Results can be found in Table B20.
A second review conducted within this research question was an examination of
career choice a function of program model. A specific question on the survey asked
directly what field or major a student was pursuing. Individualized responses to the
survey by program model can be found in Table 17.

Table 17
Program Model Comparison Follow-up Survey
Question 4: What field or major are you currently studying?
Health
Careers Education

No
Undecided Response

Science

Law

Other

Total

3

0

0

0

2

12

0

0

0

2

9

Diverse
Program,
Highly
Selective

6

1

Diverse
Program,
NonSelective

6

1

OccupationSpecific,
NonSelective

17

1

0

1

1

1

7

28

Total

29

3

3

1

1

1

11

49

0

58
An examination of persistence within health careers is provided by question 4 in
the follow-up survey. In looking at the various model groups, the diverse non-selective
group demonstrated that 66.7% (6 of 9) listed their program major as being a health
career. This is closely followed by 60.7% (17 of 28) of the occupation-specific nonselective program model students deciding to pursue a health career. By comparison, the
lowest percentage of ongoing interest was the highly selective diverse exposure program,
with 50% (6 of 12) describing their interest in health careers. A chi-square analysis,
located in Table B21 (Appendix B), demonstrated no statistical significance (chi-square =
12.787, df= 12, p = 0.385).
Lastly, an examination of degree choice was conducted for each of the program
models. This too was reflected in a specific survey item as can be seen in Table 18. A chisquare analysis (alpha = 0.05) can be found in Table B22 (Appendix B).
As demonstrated in the program comparisons, the Allied Health program (highly
selective, diverse) continued to demonstrate that 75% (8 of 12) are pursuing a bachelor's
degree. Students in the non-selective occupationally diverse programs pursue either a
certificate or associate's degree program at greater levels than other program models at a
rate of 34.8% (8 of 23) selecting those options. It is important to note that 60.9%) (14 of
23) also described a bachelor's degree as their pursued academic credential. A chi-square
analysis demonstrates no statistical significance (chi-square = 12.787, df= 12,p = 0.385).
The purpose of this research was to examine the differences in student
characteristics enrolled in each of these programs and in the three models. Examining
ongoing education in health careers was also a part of the research design. One of the
subsets of the larger study was to examine the demographic and academic characteristics
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Table 18
Program Model Comparison Follow-up Survey
Question 5: What type of program are you in?
On-theJob
Associate's Bachelor's
Apprenticeship Training Certificate
Degree
Degree

Other

Not
Pursuing
Degree

Total

0

12

Diverse
Program,
Highly
Selective

1

0

0

1

8

2

Diverse
Program,
NonSelective

0

0

2

2

4

1

OccupationSpecific,
NonSelective

0

0

1

4

4

0

0

9

Total

1

0

4

7

24

6

1

43

0

8

of students enrolled in each of the programs and models. An examination of the data
demonstrated no statistically significant findings as applied to group demographic
comparisons. A finding of stronger MEAP scores was noted in the Allied Health program
students for the subjects of English and Language Arts, Reading, Science, and Sociology.
Career and ongoing educational aspirations of the student groups enrolled in these
programs demonstrated no statistically significant findings; however, it is interesting to
note that students enrolled in these program are more likely to attend 4-year universities
that their counterparts. It is also interesting to note that the ongoing pursuit of health
careers in lowest among those that are enrolled in the highly selective model, and this
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same group does not seem to have the same degree of value of the educational experience
or the application to current employment as the other group models.

CHAPTER V
DISCUSSION

The purpose of this study was to examine the role, if any, that the health career
program models taken during high school would have on student persistence towards a
health career. Specifically, the questions were threefold. First, a general comparison of
student demographics and characteristics within each program and program model was
examined for significant differences. This included academic performance on
standardized exams. Secondly, an examination of student selections and perceptions postprogram completion was conducted, and third, comparisons of student college selection
and program of study were examined. The discussion that follows will include both
program and program model in relation to each question.
In completing this study, data from the state Career and Technical Education
database were extracted as well as data from the post-program completion survey that
was conducted. Individual records were matched by student identifier and were coded by
the specific program they were enrolled in (Pharmacy Technician, Emergency Medical
Technician, Dental Assisting, Allied Health and Health Occupations). Student data were
aligned to include basic demographic data, student performance on each of the Michigan
Education Assessment Program tools (language arts, mathematics, reading, science,
social studies, and writing), and responses to survey items. Only those students with
complete data sets were included in the study. In addition, students were also regrouped
61
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into program models that consisted of (a) a broad-based curriculum and career exposure
that used a highly selective admissions process (Allied Health), (b) a broad-based
curriculum that did not use a more rigorous selection process (Health Occupations), and
(c) a narrow-focused curriculum toward specific careers (Emergency Medical
Technology, Dental Assisting, and Pharmacy Technician). Statistical methods included
the use of chi-square approaches and ANOVA for contrasting both programs and program
models.
Several notable findings surfaced as a result of these analyses. First was the
gender imbalance. Although more men reportedly are entering health occupations, almost
all health careers remain non-traditional by gender (U.S. Department of Labor, 2006) with
the preponderance of providers being female. This study parallels that nationwide pattern.
Almost 80% of subjects participating in this study sample were female. Dental Assisting
enrolled all females. The highest enrollment of males was found in Allied Health, with
half of the students participating being male. Some additional studies examining how
health career programs and occupations can become more gender-balanced are needed. In
conducting this same review by program model, it was noted that the selective health
career (Allied Health) model continued to have higher levels of males than other models.
The highest percentage of female enrollees was found in the occupation-specific model,
which contained nearly contained 86% females.
Also noted within the demographic examination was the low minority
participation. The examination of ethnicity yielded a majority of the enrollment as being
white (89.8%), with the highest number of minority participants being found in Dental
Assisting (33%). Allied Health and Health Occupations contained no minority
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respondents. An examination of program model demonstrated that 100% of participants
in the more competitive health care program were white. The non-selective occupationspecific model contained all of the minority participants. This study parallels national
trends in health care in that most health care employers would prefer to see their
employment base represent the racial balance within the community. In many cases, this
mixture is not maintained in professional job classifications but by those in lower level
entry service areas. These data are somewhat foreboding in that the lack of minorities
interested in health careers during their junior year would suggest that this decision is
made early in life. It is unclear to this author and beyond the scope of this study as to why
this pattern exists.
It was also noted that, in examining the academic performance characteristics of
students within each program, the broad-based curriculum that utilized a more selective
admission program demonstrated statistically significant higher MEAP scores in the
subjects of English Language Arts, Reading, Science, and Sociology. Given the nature of
the program admission process, including a need for higher academic rigor, this was not a
surprising finding. As is noted on data Table 12, the highly selective, diverse program
model demonstrated higher mean scores in each of the MEAP performance areas. The
lowest scores in English Language Arts are seen in non-selective, occupation-specific
programs. Reading, Science, Sociology and Writing are reflected as the lowest means in
the non-selective, diverse program model. Statistically significant differences between
groups are noted in English Language Arts, Reading, Science, and Sociology with the
highly selective Allied Health program model demonstrating higher mean scores. No
differences are noted between the program models for Mathematics or Writing. It is
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unclear as to why these two subjects demonstrate no statistically significant differences.
Given that students in this cohort outperformed others, it would seem plausible that
performance in all areas might be stronger. This could be an area of potential
investigation in future studies
The last area of comparison of the population samples was an examination of the
number of hours worked by participants once they had completed their program. The
response rate on this item is limited (55%) and it is unclear as to whether the lack of
response implied that people were not working while attending school or whether
additional factors existed. Although the mean of the number of reported working hours is
slightly higher in Health Occupation completers (27.17 hour/week), and lowest in
Pharmacy Technician graduates (21.5 hours/week), there were no significant differences.
A similar pattern existed in examining program models with no statistical significance
noted in this comparison.
The second set of research questions examined in this study evaluated the level of
relevancy of the students' educational experiences to both their current employment and
their choice of academic studies. When students were asked, "In your major area of study
or training, how much do you use the skills learned in high school?" the data were
somewhat surprising. Overall, 77.3% students responding to this item described support
for the question in this survey. What was surprising was that the highest level of positive
response was seen in the Emergency Medical Technology program, with 90% responding
in the affirmative. Given the nature of a state-mandated curriculum with extensive time
requirements in various subject areas and multiple instructors involved over the study
years, such a strong positive response may suggest that contained within the curriculum
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were highly applicable elements that were carried with the students beyond the program.
The lowest level of opinion came from the Allied Health students, with only 58%
responding that the skills they learned in high school were valuable to their major. In
examining the various program models, the group that reported most favorably was the
non-selective, occupational programs (Dental Assisting, Emergency Medical Technology,
and Pharmacy Technician). Twenty of the 22 responses (91%) responded by selecting
either "a lot" or "some." This was followed closely by students enrolled in the nonselective diverse program model, with 88% responding "a lot" or "some." The group
responding least favorably was the diverse program model (Allied Health), with 42%
responding with "hardly ever" or "not at all." Although neither analysis demonstrated
statistical significance, it is an interesting finding. Why should such a large difference
between these groups exist? One could speculate as the rationale being instructor
variance, a focused curriculum as opposed to a broad-based curriculum, or individual
student expectations. The data do not differentiate the reasons, but it is an interesting
finding. Those students enrolled in occupational-specific paths seem to "value" their
experience more than other groups. Perhaps this is due to either life skills, such as the
extended first-aid training given in the Emergency Medical Technology program, or that
the courses more closely align with their postsecondary program of study.
When asked whether their current employment utilized their high school based
education, roughly half (48%) identified that they did not use their CTE skill set that was
acquired in the CTE program at all in their current job. In examining individual programs,
the Pharmacy Technician students identified the highest level of skill set application
(75%). The lowest level of use was seen among both Allied Health students and Health
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Occupations students, with approximately 17% of each group responding "some" use. An
examination of program model once again demonstrated that those students in the
occupational-specific models value their experience as it applies to post program
employment. Those enrolled in the non-selective program model were most likely to
respond positively towards the value of their high school CTE program as it applies to
their current employment. Of those responding that they were employed, they responded
that they used their high school training "a lot" or "some." This contrasts sharply against
only 17% of the Allied Health highly selective program model. Sample size was limited,
which may have prevented a demonstration of statistical significance, but it is interesting
to note that those students in a program that focused on a particular career described their
skill set as being utilized more than those who enrolled in a broad-based curriculum.
Although the survey does not describe this fact, many of these Pharmacy Technician
program completers may in fact have been working in that role post-completion and/or
while attending school. This difference may be due to the lack of availability of entrylevel employment opportunities in other areas of heath care. Many acute or chronic care
entry-level jobs require additional training and or certification. These requirements would
be in addition to the education received in high school.
The third aspect of this study was to examine the students' intent post program
completion. In particular, their interest in degree, their choice of educational institution,
and their career path were a part of this examination. Student responses, by program, to a
question asking about college attendance identify 93% as participating in college post
high school. Of those, about half (53.3%) identified attending a 4-year college or
university. Another 40% identified their choice as a community college. The highest rate
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of attendance in 4-year colleges or universities was found in Allied Health, with nearly
67% reporting attendance. The lowest rate of attending a 4-year school were students who
completed the Health Occupations program, with approximately 38% responding to that
item. Highest rates of attendance at community colleges were seen in those who
completed the Dental Assisting program or Health Occupations, with 50% in each
indicating this preference. Examining the data by program model demonstrated a
continuance of that same pattern. A higher percentage of selective admission,
occupational diverse model students, select 4-year colleges or universities (75%) for their
educational goal, while students in the non-selective diverse curriculum select a 4-year
institution at a rate of 52% (13 of 25). Students participating in the diverse non-selective
program (Health Occupations) select community colleges at a greater rate (50%) than
other models. This may be a result of the career interests being focused toward programs
commonly found within the community college environment.
Of particular interest to this researcher was the impact of these health career
programs on persistence toward a health-related occupation. Of those responding, 78%
described their current academic pursuit as being a health career. Of those who had
identified a major on their survey, the highest levels of health career persistence were
seen in Dental Assisting, Health Occupations, and Pharmacy Technician, with almost two
thirds responding affirmatively. The lowest level of ongoing pursuit of a health career
was seen in the Allied Health program, with 50% continuing their schooling toward a
health career. In looking at the various model groups, the diverse non-selective group
demonstrated that 67% listed their program major as being a health career. This is closely
followed by 61% of the occupation-specific non-selective program model students

deciding to pursue a health career. By comparison, the lowest percentage of ongoing
interest was the highly selective diverse exposure program model, with 50% describing
their interest in health careers.
The implication of this research, although perhaps a bit less robust due to actual
sample size, is notable. Overall, all of these programs, whether viewed by model or by
specific program, seem to instill an interest in attending college at very high rates. No
examination was conducted during this study to look at rates of attendance of non-health
care CTE students. Bragg et al. (2002) report nearly 80% of students attending a 2- or 4year college. Students involved in this study enrolled in college at a rate of 93%. Given
the assumption that most credentialed or licensed health career opportunities require
postsecondary education, this speaks well to overall program performance. Both 4-year
and 2-year colleges should have an interest in these types of programs because the
students who are enrolled will likely continue their enrollment beyond the secondary
level. On a less optimistic note, this study demonstrates the ongoing challenges of health
careers being predominantly female and notably absent of minority enrollments. Both of
these could benefit from an ongoing examination of best practices to create the desired
levels of gender and ethnicity equity and encouraging higher levels of enrollment in
college and pursuit of health careers.
Health care employment is at a precipitous point. Although tempered slightly by
the current economy, a large number of studies predict major shortages as baby boomer
retire and then begin consuming the health care services. Creative approaches generally
have fallen into two distinct approaches: career awareness efforts intended to encourage
new potential hires and employment incentives. Career awareness effort has included
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career camps, job shadowing, and guest speakers at middle school or lower grade level
events. Hiring and retention approaches such as bonuses, educational support for
employees, and creating a more meaningful work environment are commonly used. What
has not been demonstrated is the impact of such secondary health career programs, as
were involved in this study, on the health care workforce.
A limited sample size and narrow time frame make it difficult to draw long-range
conclusions from this study. Although starting with a large sample, aligning the data by
individual performance and survey response progressively filtered down smaller numbers
of subjects. In spite of this, the health career tech prep programs offered locally imply
success towards channeling students toward college-level, health career programs with
student enrollment demonstrating a slight preference toward 4-year colleges. It would be
ideal to have a 5-year longitudinal study to examine whether the students actually
completed their health career education, became credentialed, and gained subsequent
employment in health care.
Another noteworthy potential limitation to this study is the role of motivation. As
mentioned previously, one of the factors utilized in the selection process for students
enrolled in the Allied Health program was overall grade point. This same cohort
demonstrated higher overall MEAP scores and statistical significance in some of the
examinations. In is important to recognize that this same group of students selected
pursuit of a bachelor's degree at a high rate (67%). By comparison, the Health
Occupations program offered a diverse curriculum yet did not have a highly selective
admission process. This group selected pursuit of a bachelor's degree at a much lower
rate (25%). In direct contrast, all completers of the Pharmacy Technician program
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indicated they were pursuing a bachelor's degree. Although not directly examined in this
study, this may be due to these students pursuing their pharmacist's credential. With entry
level being a doctorate, bachelor's attainment would be the first step in this process.
As to whether the choice of a bachelor's degree is a product of the program model
being a diverse exposure or specific occupational choice, or whether this performance
characteristic is due to the student selection process, is unclear. A more detailed study
would be needed. It would likewise be interesting to examine what specific profession
someone was pursuing. Health careers as a job title is a broad term and, as an example,
knowing what yield into the dental profession the Dental Assisting program offered could
be meaningful. Currently, the survey techniques do not include profession-specific
categories.
The implications for career and technical education warrant additional study and
yet the high percentage of students pursuing additional education at either a 2- or 4-year
college is viewed as a very positive gain. Providing educational linkages between high
school and college-based educational programs and working with secondary education in
partnership opportunities creates additional opportunities for postsecondary systems.
Suggested benefits may include assisting in the transition of students into collegiate-based
course work, enhancing student performance, decreasing attrition, reducing the number of
changed majors while in college, and providing students with meaningful life skills that
carry beyond the educational realm. As suggested by the high rates of college attendance,
career and technical education programs appear to enhance student enrollment in college
coursework. Educational leaders at both secondary and postsecondary levels should look
for mechanisms to support programs such as these in the creation of more contextual
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teaching/learning systems and encourage education beyond the second level as
mechanisms to facilitate recruitment, improve student retention, and enhance academic
performance.
In addition, the number of students continuing to pursue a career in a health
occupation suggests a positive outcome of these programs as it applies to overall career
selection and perhaps subsequent employment. Although further longitudinal study is
needed to quantify the degree of impact, partnerships between health care agencies,
postsecondary health career programs, and colleges and universities appear to be a
worthwhile effort in meeting emerging occupational needs. Although not specifically
studied within this research, career and technical education courses may enhance career
selection and pursuit in additional occupational programs as well.
In conclusion, students enrolled in high school based health career programs
attend college at high rates and many continue their pursuit of health occupations beyond
the secondary level. Although challenging in terms of manpower hours to operate health
occupation programs, the need for experienced health care practitioners to provide
instruction, and the equipment costs to operate such programs, this information would
suggest that these programs are meeting a need in supporting health career program
enrollment and could have a positive impact on the anticipated manpower shortfall.

Appendix A
Follow-up Survey Instrument
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Follow-up Survey of Completers
Phone Survey Introduction (Student or Proxy)
Introductory Script
Hello, this is

from

. Is

there? {If yes, go to Student script. If

not, go to Non-student script}
Student:

Hi

. How are you?

Single program
, in
grade you completed a program in
. Do you have a few minutes to answer some questions about what you're
doing now? All responses will be kept confidential.
Multiple programs
We're talking with students who completed programs in high
school. Do you have a few minutes to answer some questions about what you're doing
now? All responses will be kept confidential.
Our records show that you complete the
,
Are you pursuing one of these more than the other?
If yes: Which one?

, and

programs.

This is the class I would like you to
think about during this interview.

If no: We can only follow up on program. Which would you like to think about
during this interview?
Non-student: We're trying to gather information from students who completed high
school programs to see how they are doing and to get information that will help us to
improve future programs. [Student name] was in the
class. It is
important for me to reach him/her? Can you give me a phone number or a cell phone
number where I could reach him/her? Thanks. (
)
(

)

If no follow-up phone number is provided:
The success of our programs is judged by the state by how many students
are in college or working and you could probably answer some of the
questions. Would you be willing to do so? It would only take a
couple of minutes and all responses will be kept confidential. USE
PROXY SURVEY FORM.
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If phone number is provided:
The success of our programs is judged by the state by how many students
are in college or working. You could probably answer some of the
questions, so if I have difficulty reaching [Student name], may I call you
back to verify a few questions about what he/she is doing? It would only
take a couple of minutes and all responses will be kept confidential.
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PART A: Current Status
1. Our first question has to do with what you're doing now. Are you going to school?
Working, including military service? Going to school and working? (MARK ALL
THAT APPLY)
(Verify applicable part of answer with statement before coding; e.g. Then I
can say you're attending school and working?)
a)
in a training program or attending a school or college? (COMPLETE
PART B)
b)
working as an apprentice? (COMPLETE PART B)
c)
working?
d)
on full-time, active duty in the military?
e)
on part time duty in the military? (e.g., National Guard, Reserves)?
f)
something else? — • (go to question la)
la. What are you doing?
a)
b)
c)
d)
e)
f)
INTERVIEWER:

unpaid leave of absence (e.g., disability, family leave)
on seasonal layoff
hospitalized, or in long term care (SKIP TO PART E)
jail (SKIP TO PART E)
deceased (SKIP TO PART E)
other Please describe:

If working, but not in school or training SKIP TO PART C
If "other" only, SKIP TO PART D

PARTE: School/Training
2. In your major area of study or training, how much do you use the skills you learned in
high school?
a)
b)
c)
d)

A lot
Some
Hardly ever
Not at all

•
•

(go to question 2a)
(go to question 2a)

2a. Right now you don't use your training, but how much do you anticipate using
it in the future?
a)
b)
c)
d)

A lot
Some
Hardly ever
Not at all
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3.Where are you going to school? (Note: if enrolled in more than one, identify the
primary one.)
a)
b)
c)
d)
e)
f)

2-year Community College, Career-Tech-Ed Program
2-year Community College, Liberal Arts Program
4-year College or University
Business or Trade School or Career Center
Military School (e.g., Annapolis, West Point, Coast Guard Academy)
Other

4. What field/major are you currently studying?

a)

or b)

Undecided

5. What type of program are you in?
a)
b)
c)
d)
e)
f)
g)

apprenticeship
on the job training
certificate
associate degree
Bachelor's degree
Other
>Specify:
Not pursuing degree

6. Some high school programs allow students to receive credit at a college, university, or
other postsecondary institution. Did your postsecondary institution accept the articulated
credits from your career and technical education course?
a)
b)
c)

Yes
No
Don't know

->

6a. How many credits did you receive?

If not working, SKIP to Part D (Question 12).
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PARTC: Employment
7. About how many hours a week do you work?

hours

• (If not

specific, ask question 7a)
7a. Would you say it's 35 hrs a week or more?
a)
Yes
b)
No
8. On your present job, how much would you say you're using the skills you were taught
in the career and technical training you received in high school?
a)
b)
c)
d)

A lot
Some
Hardly ever
Not at all

9. How would you respond to the statement, "I am satisfied with my present job."
a)
b)
c)
d)

Strongly agree
Agree
Disagree
Strongly disagree

10. On your present job, about how much do you make an hour, including tips and
commissions?
a)

$

.

per hour

11. Approximately when did you start working at this job?
a)
SKIP TO PART E

78

PARTD: Not Working
12. Are you currently looking for a job?
a)
b)

Yes
No

(go to question 12a)

12a. What do you think are the major reasons you are not finding a job?
(Mark Yes or No in each row.)
a)
b)
c)
d)

No jobs are available for which I have the skills
Employers are hiring older individuals
Lack of job experience
Wages are too low

Yes
Yes
Yes
Yes

No
No
No
No

PART E: High School Program
13. Did you participate in a work site (such as a co-op, externship, or internship) as part
of your program in high school?
a)
b)

Yes
No

(go to question 14)
(go to question 17)

14. What was the name of the employing organization?
Name:
Job duties:
15. Did you get paid?
a)
b)

Yes
No

16. How much would you agree or disagree with the following statements concerning
Strongly
Disagree
a. The work I did at the work site was
unrelated to what I learned in the
program.
b. The mentor(s) that I worked with at my
work site were very supportive and
willing to answer questions.

Disagree

Neither
Agree nor
Disagree

Agree

Strongly
Agree
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17. (INTRODUCTION IF APPROPRIATE: I would like to ask you a few
questions about your high school career and tech. ed. program. Even though you
may not want to share some of your opinions with me, I would like you to be totally
honest; so that I or others can improve the class in the future.) How much would you
agree or disagree with the following statements about your program (again, we're
referring to the career and technical education course you completed in high school.)?
Strongly
Disagree

Disagree

Neither
Agree nor
Disagree

Agree

Strongly
Agree

a. The classes and instruction that I received
were the best classes that I had in high
school.
b. The classes were too hard - they required too
much work and they were too difficult to
understand.
c. For the most part, I got along well with the
other students in the program, and we
worked together frequently.
d. The equipment and facilities that we used in
the program were excellent.
e. The program did not provide me or my family
enough information.
f. The program treated everybody fairly.
g. I could easily get questions answered or
problems resolved.
h. The program seemed disorganized.

18. If you were to grade the overall quality of the career and technical education course,
what letter grade would you give it?
a)
b)
c)
d)
e)

A
B
C
D
F (fail)

19. What would you say were the best things about your program? (List up to 3)
a)
b)
c)
20. What would you say were the worst things about your program? (List up to 3)
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COMMENTS
21. Please make any comments and/or suggestions you believe are needed to improve any
course you took or service you received while in high school. Also, add any general
comments or suggestions you have about your high school experience.
INTERVIEWER COMPLETE:
Sex
Race
Program/School

THANK YOU!

Appendix B
Tables
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Table Bl
Examination of Student Characteristics Variables via Program Completion Survey
Category

Academic
(MEAP)

Social

Variable

Type

Scale

Analysis
Methods

Gender (Item 39)

Nominal

Male, Female

Chi-square

Ethnicity (Item 40)

Nominal

African American,
Caucasian/White,
Asian, Other

Chi-square

English language Arts

Ordinal

Ftest

Mathematics

Ordinal

Ftest

Reading

Ordinal

Ftest

Science

Ordinal

Ftest

Sociology

Ordinal

Ftest

Writing

Ordinal

Ftest

Hours worked per week
(Item 36)

Ftest
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Table B2
Examination of Student Perception Variables via Program Completion Survey
Variable

Type

Scale

Relationship of previous schooling to current
program of study (Item 2)

Categorical

A lot, some, hardly
any, never

Relationship of previous schooling to to current part
,*
. / T. o-.
time employment (Item 8)

_,
.
Categorical
°

Analysis
Methods
Chi-square

A lot, some, hardly

„,.
Cni-souare

any, never

n

Table B3
Examination of Career Education Variables - Graduate Follow-up Survey
Type

Variable
Postsecondary
school choice (item
3)
Choice of Major
(item 4)

Type of Program
(item 5)

Categorical

Categorical

„

. .
a e

Soric

Scale
Community college (career education), Community
college (Liberal Arts), 4 year college, Business/trade
school/career center, Military school, other
Data will be recoded to reflect major categories This will
include health career, education, science, and law.
Responses "don't know" and "undecided" will be
grouped into one category
Apprenticeship, on the job trained, certificate, associate
degree, bachelor's degree, other, not pursuing degree,
don't know

Analysis
Methods

Chi-square

Chisquare

Chisquare
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Table B4
Follow-up Survey - A Comparison of Gender by Program
Value

df

Asymp. Sig. (2-sided)

Pearson Chi-square

4.379(a)

4

.357

Likelihood Ratio

5.977

4

.201

N of Valid Cases

49
Note: (a) 6 cells (60.0%) have expected count less
than 5. The minimum expected count is 1.22.

Table B5
A Comparison of Ethnicity by Program
Value

df

Asymp. Sig. (2-sided)

Pearson Chi-square

17.280(a)

12

.139

Likelihood Ratio

15.111

12

.235

TV of Valid Cases

49
Note: (a) 15 cells (75.0%) have expected count less
than 5. The minimum expected count is .12.
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Table B6
Descriptive Statistics, MEAP Scores by Program

N

Mean

Std. Dev.

Std. Error

95% Confidence
Interval for Mean
Lower
Bound

Upper
Bound

Minimum

Maximum

MEAP - English Language Arts (ELA)
Allied Health

12

553.0000

10.67708

3.08221

546.2161

559.7839

538.00

566.00

9

539.7778

15.85700

5.28567

527.5890

551.9665

521.00

563.00

Emergency
Medical
Technology

13

541.0000

16.33503

4.53052

531.1288

550.8712

516.00

566.00

Health
Occupations

9

542.8889

12.22134

4.07378

533.4947

552.2830

524.00

565.00

Pharmacy
Technician

6

536.8333

14.04872

5.73537

522.0901

551.5766

521.00

557.00

49

543.5510

14.58318

2.08331

539.3622

547.7398

516.00

566.00

Dental
Assisting

Total

MEAP - Mathematics
Allied Health

12

582.8333

56.68868

16.36461

546.8151

618.8516

485.00

674.00

9

562.1111

72.02681

24.00894

506.7464

617.4758

473.00

699.00

Emergency
Medical
Technology

13

556.9231

46.70735

12.95429

528.6981

585.1480

481.00

630.00

Health
Occupations

9

536.5556

25.70073

8.56691

516.8002

556.3109

488.00

566.00

Pharmacy
Technician

6

548.3333

58.06433

23.70466

487.3986

609.2681

457.00

626.00

49

559.4286

53.49065

7.64152

544.0643

574.7929

457.00

699.00

Dental
Assisting

Total
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Table B6—Continued

N

Mean

Std. Dev.

Std. Error

95% Confidence
Interval for Mean
Lower
Bound

Upper
Bound

Minimum

Maximum

MEAP - Reading
Allied Health

12

575.9167

38.95559

11.24551

551.1655

600.6679

539.00

689.00

9

547.6667

22.71563

7.57188

530.2059

565.1274

519.00

584.00

Emergency
Medical
Technology

13

553.1538

20.32177

5.63625

540.8735

565.4342

519.00

584.00

Health
Occupations

9

555.3333

16.30951

5.43650

542.7967

567.8699

536.00

582.00

Pharmacy
Technician

6

542.0000

24.88373

10.15874

515.8861

568.1139

506.00

572.00

49

556.7551

28.00411

4.00059

548.7114

564.7988

506.00

689.00

12

593.7500

39.65333

11.44693

568.5555

618.9445

520.00

656.00

9

539.1111

44.84263

14.94754

504.6420

573.5802

460.00

620.00

Emergency
Medical
Technology

13

569.0000

45.14606

12.52126

541.7185

596.2815

503.00

652.00

Health
Occupations

9

537.3333

25.44602

8.48201

517.7738

556.8929

490.00

570.00

Pharmacy
Technician

6

568.0000

47.75353

19.49530

517.8857

618.1143

523.00

652.00

49

563.6327

45.05399

6.43628

550.6916

576.5737

460.00

656.00

Dental
Assisting

Total

M E A P - Science

Allied Health
Dental
Assisting

Total

87

Table B6—Continued

N

Mean

Std. Dev.

Std. Error

95% Confidence
Interval for Mean
Lower
Bound

Upper
Bound

Minimum

Maximum

MEAP - Sociology
Allied Health

12

541.3333

26.37951

7.61511

524.5726

558.0941

502.00

583.00

9

523.4444

30.27008

10.09003

500.1768

546.7121

481.00

553.00

13

525.3846

26.95533

7.47606

509.0957

541.6736

482.00

561.00

Health
Occupations

511.2222

12.53772

4.17924

501.5849

520.8596

498.00

536.00

Pharmacy
Technician

532.6667

26.78557

10.93516

504.5569

560.7764

504.00

566.00

527.2245

26.45457

3.77922

519.6258

534.8231

481.00

583.00

12

538.0000

8.98484

2.59370

532.2913

543.7087

524.00

560.00

9

531.3333

12.64911

4.21637

521.6104

541.0563

512.00

554.00

13

532.3077

12.13387

3.36533

524.9753

539.6401

512.00

548.00

Health
Occupations

530.0000

12.72792

4.24264

520.2165

539.7835

506.00

548.00

Pharmacy
Technician

528.0000

11.17139

4.56070

516.2763

539.7237

518.00

542.00

49 532.5714

11.55422

1.65060

529.2527

535.8902

506.00

560.00

Dental
Assisting
Emergency
Medical
Technology

Total

49

MEAP - Writing
Allied Health
Dental
Assisting
Emergency
Medical
Technology

Total

88

Table B7
Follow-up Survey - A Comparison of Specific Program Responses
Analysis of Variance for Question 7: About how many hours a week do you work?
Sum of
Squares
Between Groups

df

166.088

Within Groups

2898.208

22

Total

3064.296

26

Mean Square

F

Sig.

41.522

.315

.865

131.737

Table B8
Follow-up Survey - A Comparison of Specific Program Responses
Question 2: In your major area of study or training, how much do you use the skills
learned in high school?
Chi-square Test
Value

df

Asymp. Sig. (2-sided)

18.238(a)

12

.109

Likelihood Ratio

20.348

12

.061

Linear-by-Linear
Association

.088

1

.767

N of Valid Cases

44

Pearson Chi-square

Note: (a) 19 cells (95.0%) have expected
count less than 5. The minimum expected
count is .55
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Table B9
Follow-up Survey - A Comparison of Specific Program Responses
Question 8: On your present job, how much would you say you 're using the skills you
were taught in the career and technical education you received in high school?
Chi-square Test
Value

df

Asymp. Sig. (2-sided)

Pearson Chi-square

11.537(a)

12

.484

Likelihood Ratio

12.120

12

.436

Linear-by-Linear
Association

1.249

1

.264

N of Valid Cases

29
Note: (a) 20 cells (100.0%) have expected
count less than 5. The minimum expected count
is .55

Table B10
Follow-up Survey - A Comparison of Specific Program Responses
Question 3: Where are you going to school?
Chi-square Test
Value

df

Asymp. Sig. (2-sided)

23.781(a)

16

.094

Likelihood Ratio

24.361

16

.082

TV of Valid Cases

45

Pearson Chi-square

Note: (a) 23 cells (92.0%) have expected
count less than 5. The minimum expected
count is .13.
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Table B l l
Follow-up Survey - A Comparison of Specific Program Responses
Question 4: What field or major are you currently studying?
Chi-square Test

df

Asymp. Sig. (2-sided)

23.261(a)

24

.504

Likelihood Ratio

22.067

24

.575

JV of Valid Cases

49

Value
Pearson Chi-square

Note: (a) 31 cells (88.6%) have expected
count less than 5. The minimum expected
count is .12.

Table B12
Follow-up Survey - A Comparison of Specific Program Responses
Question 5: What type of program are you in?
Chi-square Test
Value

df

Asymp. Sig. (2-sided)

26.157(a)

20

.161

Likelihood Ratio

26.804

20

.141

Linear-by-Linear
Association

.857

1

.355

TV of Valid Cases

43

Pearson Chi-square

Note: (a) 28 cells (93.3%) have expected
count less than 5. The minimum expected
count is .14.
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Table B13
A Comparison of Gender by Program Model
Chi-square Test
Value

df

Asymp. Sig. (2-sided)

'earson Chi-square

1.899(a)

2

.387

Likelihood Ratio

1.811

2

.404

N of Valid Cases

49
Note: (a) 2 cells (33.3%) have expected
count less than 5. The minimum expected
count is 1.84.

Table B14
Demographic Analysis - Program Model Enrollment by Reported
American
Indian

Asian
American

Black

Hawaiian

Ethnicity
Hispanic

Diverse Program,
Highly Selective

White

Total

12

12

23

28

44

49

Diverse Program,
Non-Selective

OccupationSpecific,
Non-Selective

Total

0

1

2

0

2
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Table Bl 5
A Comparison of Ethnicity by Program Model
Chi-square Test
Value

df

Asymp. Sig. (2-sided)

4.176(a)

6

.653

Likelihood Ratio

6.019

6

.421

N of Valid Cases

49

Pearson Chi-square

Note: (a) 9 cells (75.0%) have expected count
less than 5. The minimum expected count is
.18.

Table B16
Descriptive Statistics, MEAP Scores by Program Model

N

Mean

Std. Dev.

Std. Error

95% Confidence
Interval for Mean
Lower
Bound

Upper
Bound

Minimum

Maximum

MEAP - English Language Arts (ELA)
Diverse
Program,
Highly
Selective

12

553.0000

10.67708

3.08221

546.2161

559.7839

538.00

566.00

Diverse
Program,
NonSelective

9

542.8889

12.22134

4.07378

533.4947

552.2830

524.00

565.00

OccupationSpecific,
NonSelective

28

539.7143

15.24092

2.88026

533.8045

545.6241

516.00

566.00

Total

49

543.5510

14.58318

2.08331

539.3622

547.7398

516.00

566.00

MEAP - Mathematics
Diverse
Program,
Highly
Selective

12

582.8333

56.68868

16.36461

546.8151

618.8516

485.00

674.00

Diverse
Program,
NonSelective

9

536.5556

25.70073

8.56691

516.8002

556.3109

488.00

566.00

OccupationSpecific,
NonSelective

28

556.7500

56.18200

10.61740

534.9649

578.5351

457.00

699.00

Total

49

559.4286

53.49065

7.64152

544.0643

574.7929

457.00

699.00
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Table B16—Continued

N

Mean

Std. Dev.

Std. Error

95% Confidence
Interval for Mean
Lower
Bound

Upper
Bound

Minimum

Maximum

MEAP - Reading
Diverse
Program,
Highly
Selective

12

575.9167

38.95559

11.24551

551.1655

600.6679

539.00

689.00

Diverse
Program,
NonSelective

9

555.3333

16.30951

5.43650

542.7967

567.8699

536.00

582.00

OccupationSpecific,
NonSelective

28

549.0000

21.69997

4.10091

540.5856

557.4144

506.00

584.00

Total

49

556.7551

28.00411

4.00059

548.7114

564.7988

506.00

689.00

MEAP - Science
Diverse
Program,
Highly
Selective

12

593.7500

39.65333

11.44693

568.5555

618.9445

520.00

656.00

Diverse
Program,
NonSelective

9

537.3333

25.44602

8.48201

517.7738

556.8929

490.00

570.00

OccupationSpecific,
NonSelective

28

559.1786

46.06441

8.70536

541.3167

577.0405

460.00

652.00

Total

49

563.6327

45.05399

6.43628

550.6916

576.5737

460.00

656.00
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Table B16—Continued

N

Mean

Std. Dev.

Std. Error

95% Confidence
Interval for Mean
Lower
Bound

Upper
Bound

Minimum

Maximum

MEAP - Sociology
Diverse
Program,
Highly
Selective

12

541.3333

26.37951

7.61511

524.5726

558.0941

502.00

583.00

Diverse
Program,
NonSelective

9

511.2222

12.53772

4.17924

501.5849

520.8596

498.00

536.00

OccupationSpecific,
NonSelective

28

526.3214

27.19212

5.13883

515.7774

536.8654

481.00

566.00

Total

49

527.2245

26.45457

3.77922

519.6258

534.8231

481.00

583.00

MEAP - Writing
Diverse
Program,
Highly
Selective

12

538.0000

8.98484

2.59370

532.2913

543.7087

524.00

560.00

Diverse
Program,
NonSelective

9

530.0000

12.72792

4.24264

520.2165

539.7835

506.00

548.00

OccupationSpecific,
NonSelective

28

531.0714

11.78175

2.22654

526.5029

535.6399

512.00

554.00

Total

49

532.5714

11.55422

1.65060

529.2527

535.8902

506.00

560.00
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Table B17
Program Model Comparison Follow-up Survey
Question 7: About how many hours a week do you work?
Analysis of Variance for Model
Sum of
Squares
Between Groups

df

Mean Square
33.115

66.230

Within Groups

2998.067

24

Total

3064.296

26

Sig.
.265

.769

124.919

Table Bl 8
Program Model Comparison Follow-up Survey
Question 2: In your major area of study or training, how much do you use the skills
learned in high school?
Chi-square Test
Value
Pearson Chi-square

dL

Asymp. Sig. (2-sided)

10.490(a)

.105

11.064

.086

Linear-by-Linear
Association

3.885

.049

TV of Valid Cases

44

Likelihood Ratio

Note: (a) 9 cells (75.0%) have expected
count less than 5. The minimum expected
count is .73.
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Table B19
Program Model Comparison Follow-up Survey
Question 8: On your present job, how much would you say you 're using the skills you
were taught in the career and technical education you received in high school?
Chi-square Test

Pearson Chi-square
Likelihood Ratio
Linear-by-Linear Association
TV of Valid Cases

Value

df

Asymp. Sig. (2-sided)

6.367(a)

6

.383

7.537

6

.274

2.990

1

.084

29
Note: (a) a 11 cells (91.7%)
have expected count less than
5. The minimum expected
count is .83.
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Table B20
Program Model Comparison Follow-up Survey
Question 3: Where are you going to school?
Chi-square Test

Pearson Chi-square
Likelihood Ratio
ar-by-Linear Association
TV of Valid Cases

Value

df

Asymp. Sig. (2-sided)

10.288(a)

8

.245

10.447

8

.235

.117

1

.732

45
Note: (a) 12 cells (80.0%) have
expected count less than 5. The
minimum expected count is . 18

Table B21
Program Model Comparison Follow-up Survey
Question 4: What field or major are you currently studying?
Chi-square Test
Value

df

Asymp. Sig. (2-sided)

12.787(a)

12

.385

13.078

12

.363

Linear-by-Linear Association

.282

1

.595

A^of Valid Cases

49

Pearson Chi-square
Likelihood Ratio

Note: (a) 17 cells (81.0%) have
expected count less than 5. The
minimum expected count is . 18
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Table B22
Program Model Comparison Follow-up Survey
Question 5: What type of program are you in?
Chi-square Test

Pearson Chi-square
Likelihood Ratio
Linear-by-Linear Association
Nof Valid Cases

Value

df

Asymp. Sig. (2-sided)

15.948(a)

10

.101

15.928

10

.102

.495

1

.482

43
Note: (a) a. 16 cells (88.9%)
have expected count less than 5.
The minimum expected count is
.19.
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